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Contrast its Appearance with that 
of the Old-Style X-Ray Laboratory 


The CLINIX is a complete X-Ray plant. 
It operates at all angles. 
It is the “Aristocrat” of the X-Ray Laboratory. 


You owe it to yourself and to your hospital to 
investigate. 


LYNN.MASS 


U. S. Patents December 19, 1911. April 22, 1913. February 29, 1916. August 7, 1917. 
Also patented in foreign countries. Other patents pending. Infringers will be prosecuted. 
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SOME RECENT ADVANCES MADE IN FRANCE ON THE 
TECHNIQUE OF THE ROENTGEN DIAGNOSIS OF DISEASES 
OF THE HEART AND ITS VASCULAR PEDICLE* 


By GONZALES MARTINEZ, m.p 


SAN JUAN, 


AVING just spent a year in Paris, 

where I went with the special intent 
and purpose of studying and familiarizing 
myself at first hand with roentgenological 
methods adopted in France, I thought it 
would perhaps interest you if I gave you a 
brief summary of my observations of the 
technique there in use for the diagnosis of 
the heart and its vascular pedicle. 

To be perfectly frank, I prefer and con- 
sider most practical American roentgenolog- 
ical methods. Yet I must confess that in the 
limited field of cardiac roentgenology I have 
experienced a most agreeable surprise in ob- 
serving the remarkable progress of the 
French investigators. 

Originating in Germany with the works of 
Moritz, Groedel, Levy-Dorn and _ others, 
these particular methods of exploration, with 
the new impulse added later in England 
and America by Clayton, Merrill, Crane, and 
many others, have lately been perfected to 
such an extent that without fear of exag- 
geration one may state that the roentgeno- 
logical examination of the silhouette of the 
heart and its large vessels occupies a place 
as important as that already accorded to such 
similar studies in the pathology of the di- 
gestive apparatus. 


*Read at the Twenty-first Annual Meeting of Tu 
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Many French authors have shared in this 
progressive movement; among them will al- 
ways be mentioned the names of Destot, 
D’Arcelin, Béclére, Barjon, Beaujard and 
Thoyer-Rozat; but to Vaquez and Bordet is 
due the chief credit for the perfection and 
introduction into common practice of these 
new procedures, thus founding, as it were, a 
real school of cardiac roentgenology. 

Not that they disregard in the least the 
real value of teleroentgenography in this par- 
ticular branch of diagnosis, but yet Vaquez 
and Bordet prefer the fluoroscopic methods. 
In fact, the teleroentgenogram, although of 
the greatest value for permanent record of 
certain phases of position, actual form and 
relations of the cardiovascular shadow, elim- 
inating the deformities and distortions of 
oblique projections, has nevertheless the dis- 
advantage that it requires a considerable ex- 
penditure of electrical energy and the costly 
installation of an expensive equipment, 
which not everyone can afford, and at the 
same time they give little precise information 
in reference to functional disturbances. Thus 
teleroentgenography can hardly give us in- 
formation about cardiac displacements dur- 
ing the movements of respiration; nor about 
the mobility of the cardiac apex; nor the 
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expansive movements of the diaphragm; nor 
the respiratory profile of the thorax. And 
even supposing we could obtain such facts 
from the roentgenographic plate the proced- 
ure is so costly and complicated as to rob it 
of its practical value. 

On the other hand, teleroentgenography 
could never show us exactly those modifica- 
tions in volume of the left auricle; the al- 
teration of the ventricular beats; the precise 
point of origin of the upper outline of the 
left ventricle; the angle of disappearance of 
the apex of the heart behind the shadow of 
the vertebral column as the subject is being 
examined in the right posterior oblique posi- 
tion; nor the index of ventricular depth of 
Vaquez and Bordet, all of which details are 
of immense value for the diagnosis of local 
affections of the cavities of the heart. 

The roentgenoscopy of precision, on the 
other hand, as Vaquez and Bordet say, 
“makes the heart of the living subject ap- 
pear to the observer just as it could be seen 
on the autopsy table, less deformed perhaps, 
because it is being studied while animated by 
the current of the blood.” 

Furthermore, this is a method of easy 
practical realization. Although it requires a 
certain amount of technical ability in the 
operator, complete knowledge of the normal, 
topographic and pathological anatomy of the 
heart and its great vessels, as well as of the 
various symptomatic manifestations of its 
different lesions, yet it does not necessitate, 
as does teleroentgenography, any expensive 
installation. In fact, an x-ray generator of 
moderate power and a simple vertical roent- 
genoscope provided with a suitable dia- 
phragm and some device that would allow 
the tube to move independently of the fluoro- 
scopic screen (while this can be fixed at 
different altitudes in front of the patient’s 
thorax, in a plane perpendicular to the nor- 
mal rays, and at variable distances from the 
tube) are all that is necessary. 

In this respect I may mention that, in my 
opinion, the American roentgenoscopes are 
superior to the French, not only because of 
their adaptability and ease of movement, but 
also because of the greater protection af- 


forded by them to the observer and his 
assistants. 

Vaquez and Bordet always examine the 
patient standing in a frontal position, heels 
together, so that the biscapular axis is paral- 
lel to the screen with the costosternal wall in 
close contact with the screen, the chin firmly 
resting against its frame so as to avoid any 
swinging of the head and the torso. The 
distance between the target of the tube and 
the screen, according to the method of 
Vaquez and Bordet, must always be the same 
(60 centimeters), because the values that 
represent the normal indices of the angle of 
disappearance of the apex of the heart 
(l’angle de disparition de la pointe) and the 
depth development of the left ventricle, have 
already been calculated at this distance. 

Having previously made a general inspec- 
tion of the thoracic walls, the pulmonary 
field, the mediastinum and the median 
shadow, one proceeds to the tracing of the 
orthodiagram. The patient, meanwhile, must 
breathe very slowly and quietly. Locate ex- 
actly the point of origin of the outline of 
the left ventricle, a point which is recognized 
as being on that neutral zone on which you 
can see alternately the oscillation caused by 
the contractions of the auricles and ven- 
tricles. One should also mark on the outline 
the point where he observes the apex-beats. 
Once the orthodiagram is finished, Vaquez 
and Bordet immediately begin to determine 
the index of depth of ventricular develop- 
ment, using for this purpose a method de- 
rived from that which Strohl employs for 
the localization of foreign bodies. With the 
patient still standing in this frontal position, 
you ask him to make alternately forced 
movements of inspiration and expiration, 
during which you observe the displacements 
of the heart and study the inferior outline of 
the right ventricle as well as the extent of 
the movements of contraction and expan- 
sion of the diaphragmatic dome. The degree 
of mobility of the apex is investigated by 
having the patient bend his body to the right 
and to the left. The character of the cardiac 
and aortic pulsations will have been noted 
during the first part of the examination. 
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Next, the patient is placed in a direct pos- 
terior position, having him turn slowly with 
his left side as an axis, while his right 
shoulder comes nearer and nearer to the 
screen; you ascertain the exact position in 
which the apex of the heart hides itself, dis- 
appearing behind the shadow caused by the 
vertebral column, and then you measure the 
angle that the biscapular line forms at that 
moment with a plane parallel to the screen. 
This is the “angle of disappearance of the 
apex” of Vaquez and Bordet (L’angle de 
disparition de la pointe). This angle—which 
as the index of depth is found increased in 
all cases of hypertrophy of the left ventricle 
—is measured by these authors with a 
goniometer of their own invention. 

From these direct positions the patient is 
put in the oblique positions, which are very 
important for the investigations of deformi- 
ties or modifications of volume of the vascu- 
lar pedicle and of the different cardiac cham- 
bers, chiefly that of the auricle and of the 
right ventricle. The most common of these 
positions are the right anterior oblique, the 
left anterior oblique and the right posterior 
oblique. 

On the traced record of the orthodiagram 
are marked the points corresponding to the 
extreme limits of the contour of the left 
ventricle and of the right auricle, which in 
the accompanying illustration (Fig. 1) are 
indicated as the points GG’ for the left ven- 
tricle, and DD’ for the right auricle; which 
points are to serve for the tracing of the 
different diameters with which we are to cal- 
culate the global volume of the heart or the 
partial volume of each one of its individual 
chambers. 

Vaquez and Bordet have adopted the 
horizontal and longitudinal diameters estab- 
lished by Clayton and Merrill, and they 
agree that their dimensions are in accord and 
relation with the weight and muscular de- 
velopment of the individual; but they add 
that they also vary with the age of the sub- 
ject, such variations oscillating among aver- 
age limits, the variation being from 123 mil- 
limeters of longitudinal diameter and 110 
millimeters of the horizontal, in a subject 


of from twenty to thirty years of age whose 
weight does not exceed 60 kilos, up to 142 
millimeters of longitudinal diameter by 132 
millimeters of the horizontal in a subject 
past sixty years of age and with a weight of 
70 to 90 kilos. The longitudinal diameter is 
measured by tracing a line from point D 
in the illustration (the point of intersection 


FIGURE I. 


of the outline of the right auricle with the 
origin of the vascular pedicle) to G’ (the 
point of the apex beat). It indicates the 
global development of the ventricles. The 
horizontal diameter measures the distance 
from the most salient part of the right car- 
diac contour, to the most salient of the left, 
and indicates also the development of the 
right cavities. 

Vaquez and Bordet also utilize the basal 
diameter of Wenchebach that measures the 
development of the base of the ventricles, 
and corresponds to that line which connects 
points D’ (the point of intersection of the 
right auricular and ventricular contour) to 
the point G’ (the upper origin of the left 
ventricular contour). Its mean normal value 
is 99 millimeters. 

Besides these diameters, important for the 
investigation of global alterations of form 
and volume of the cardiac silhouette, Va- 
quez and Bordet have also introduced new 
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diameters which facilitate the study of the 
partial modifications in the outline of each 
of the cavities. These diameters are: 

(A) The left ventricular diameter or the 
left chord of Siciliano is the line GG’ that 
unites the base of the ventricle to its apex 
and measures the longitudinal development 
of this cavity. The degree of curvature of 
the left ventricular contour is estimated by 
the length of the chord of the arc which it 
describes, dropping from its uppermost 
point, a line perpendicular to the diameter 
GC’. 

(B) The right ventricular diameter, or 
line D’G’ that starts from the right cardio- 
diaphragmatic angle and ends at the apex of 
the heart, measures the development of the 
right ventricle. It is not always very easy to 
determine. It is subject to some sources of 
error, which, if you know them, you can 
avoid—the descent of the point of origin of 
the ventricle below the right cardiodiaphrag- 
matic angle in those pathological stages in 
which the heart lies on the diaphragm hori- 
zontally, and its elevation when the organ is 
tilted to the right by the hypertrophy and 
descent of its apex. To trace its chord it is 
necessary to have recourse to the gaseous 
distension of the stomach. 

(C) The right auricular diameter (DD’) 
that unites the right cardiodiaphragmatic 
angle with the cardiovascular angle of the 
same side, and measures the volumetric de- 
velopment of this auricle. 

(D) The left auricular diameter (line 
og), that connects the most salient point of 
the left auricular contour with the interauri- 
cular septum, arbitrarily placed by Vaquez 
and Bordet in the mediosternal line. This 
dimension is not precise and has little diag- 
nostic value; it can be ignored because the 
volumetric and morphologic modifications of 
the left auricle can be better studied during 
the examination of the patient in an oblique 
position. 

The mean normal values of these diam- 
eters are: the left ventricle, 70 to 80 milli- 
meters; the right ventricle, 110 to 120 milli- 
meters; the right auricular, 50 millimeters, 
and the left auricular, 40 to 50 millimeters. 


The diameter of the left ventricle has in 
healthy subjects the same value as an index 
of depth. 

The record of these facts upon the ortho- 
diagram and the record of the alterations in 
volume and contour observed with the ex- 
amination in the oblique positions and the 
static and dynamic perturbations disclosed 
during the course of the roentgenoscopic in- 
vestigations, taken into consideration with 
those facts given us from the clinical his- 
tory, enable us in the majority of cases to 
make a precise roentgenologic diagnosis of 
each one of the lesions of the heart and its 
vascular pedicle, whether congenital or ac- 
quired. Just as in other branches of roent- 
genology, however, this does not mean that 
there would not occur exceptional cases in 
which it would be impossible to arrive at a 
precise conclusion; in such cases the roent- 
genologist has to restrict himself to pointing 
out those abnormalities which he has ob- 
served. 

[f the important improvements introduced 
by Vaquez and Bordet in the technique of 
the roentgenological examination of the 
heart are of great interest, of still more im- 
portance are their contributions to our 
knowledge of the normal appearance and 
pathologic aspect of the cardiovascular 
pedicle. These contributions have cleared up 
many errors of grave importance, carefully 
handed down in all the works of roentgen- 
ology, proving by means of experimental 
and clinical facts that the image of the vena 
cava is visible in the normal subject, and that 
the cylindrical shadow seen to descend (the 
patient being observed in the right anterior 
oblique position) down the clear retrocardiac 
space parallel to the ascending aorta, which 
was believed and is still thought by many 
roentgenologists to be the shadow corres- 
ponding to the descending portion of the 
aorta, is not this vessel at all but the superior 
vena cava. 

They have also conclusively proven that 
the extent of the roentgenoscopic shadow of 


the descending aorta is very far from being 
that which it was formerly thought to be, in 
open contradiction to the classical teachings 
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Kkecent Advances in 
of descriptive anatomy ; but on the contrary, 
according to their teachings, it crosses in an 
oblique direction from before backwards the 
and at the level of 
the body of the fourth dorsal vertebra turns 


clear retrocardiac space, 


and descends along the left side of the spine. 


These observations have been later con 
firmed by these authors’ most interesting 
studies on the senile aorta and by the recent 
and most conclusive experiments of Thoyer 


Rozat. 

On the other hand, on account of the deep 
location of this segment of the vessel in the 
posterior mediastinum, and the considerable 
distance from the fluoroscopic screen, its im- 
age is not visible in the normal subject, be- 
cause its shadow, weakly opaque, is lost 
among the clear projections from the pul- 
monary parenchyma and the large bronchi, 
and those transparent organs located behind 
the retrocardiac space. It is only when the 
aortic Opacity is augmented through some 
pathological or senile lesion or when the 
clear transparency of the lungs is consider 
ably diminished, that favorable conditions 
obtain for the perception of the shadow 

Starting with these precise conceptions, it 
has been possible to perfect the technique 
and to enrich our stock of knowledge of 
re entgenoscopic symptoms of diseases of the 


cardiac pedicle ; for precise roentgenoscopy 


enables us to make simultaneously the volu- 
metric and qualitative analysis of the large 
trunks which compose it, and even in some 


occasions of its efferent branches. 
The volumetric analysis is practiced by 
measuring the caliber of the vessel, and, in 
1 


the case of the aorta, calculating also the 
transverse diameter, the cord of the so-called 


hemicircle, or the left superior arch of the 
middle shadow, and the height of the aortic 
bend. 


which varies with 
the age and build of the subject, is meas 


The caliber ( f the aorta, 


ured over its ascending portion, between the 


bend and the salient of the pulmonary 
| 


artery, ranges from 10 to 20 millimeters at 
sixteen years of age and between 30 and 35 
millimeters at sixty. 


It is a dimension of the greatest clinical 
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value when it has been carefully and ac- 
curately calculated. That is why it is import- 
ant to measure it, confining oneself strictly 
to the rules of orthogonal projections; that 
is, tracing the normal ray tangentially to 
each one ot its borders lo accomplish this, 
the most favorable position is the right an- 
terior oblique, employing the x-rays at an 
approximate incidence of 35 degrees. The 
exactness of the obtained measurement taken 
must be 


verified by estimating again the 


caliber of the artery in the left antero- 
oblique position. 


We must call attention t 


) an error fre- 
quently made while taking this measurement. 
This error consists in trying to separate, 
with the subject in the right anterior oblique 
position, the shadow of the vessels from that 
projected by the vertebral column, by a clear 
space which is quite conspicuous, and while 
keeping the central ray in a fixed position, 
measuring the pedicular shadow from its an- 
terior mediastinal border to the posterior 
border. Vaquez and Bordet have shown that 
this measure, given as that of the aorta, is 
not at all correct, as it includes that of the 
artery and part of the vena cava. 

normal 
aorta varies according to age, between 4 and 


The transverse diameter of the 


8 centimeters; the chord of the aortic hemi- 
circle, from 0 to 4 centimeters. The upper 
border of the arch of the aorta is about 
2 centimeters below the lower border of the 
left clavicle. 

The most convenient positions for the ex- 
amination of the vascular pedicle of the 
heart are the right anterior oblique, the left 
anterior oblique and the right posterior 
oblique. The first of these is most convenient 
for the examination of the ascending and 
descending portions of the aorta, as well as 
the vena cava; the second is appropriate for 
the examination of the transverse portion of 
the aorta to measure in certain cases the 
caliber of the pulmonary artery, and for the 
study of certain lesions of the venous and 
arterial brachiocephalic trunks, as well as the 
and the left subclavian 
and the third one is useful for the 


left common carotid 
arteries; 


study of the anteroposterior segment 1n its 
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terminal portion and also of the 
brachiocephalic trunk. 

There is an abnormal increase of a diame- 
ter or dimension whenever its value exceeds 
the normal by 5 millimeters. 

The qualitative analysis of the vascular 
pedicle can show us the degree of density of 
the arterial walls, according to the more or 
less marked opacity to the #-rays; it also 
gives us information about the localization 
and character of the beats, of the greater or 
lesser elasticity of the arterial walls, about 
the enlargement and development of the 
aortic arch, and about any irregularity and 
deformity in the outline. 

From the roentgenological point of view, 
the most important lesions which the study 
of the vascular pedicle of the heart offers, 
are aortitis and aortic aneurysm, dilatations 
and aneurysms of the pulmonary artery, di- 
latations of the vena cava and its tributary 
branches, and the aneurysms of the brachio- 
cephalic trunk and of the subclavian and 
left common carotid arteries. 

Vaquez and Bordet recognize two varie- 
ties of aortitis: (a) Those which show signs 
of dilatation of the vessel, easily diagnosed 
by the exact measurement of its caliber. (b) 
Those which manifest themselves by the 
darkness or opacity of its walls. Although 
in these last the artery preserves its normal 
caliber, it nevertheless frequently presents an 
enlargement of its transverse diameter, to- 
gether with diminution or even obliteration 
of its true pulsations, and exaggerations or 
tortuosity and elevation of the arch. 

The aneurysmal dilatations present a syn- 
drome which is defined through the volu- 
metric and qualitative study of its roentgen- 
ologic image, whose great axis, as well as 
the direction of its pulsation, will be directed 
according to their anatomic position and 
that at which the patient is being examined, 
to one or the other side of the median 
shadow if studied in the frontal position, and 
towards the thorax or vertebral column in 
an oblique position. 

Vaquez and Bordet synthetize by means 
of the following formulae, which give a pre- 
cise diagnosis, the direction most commonly 


arterial 
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followed by the salient in aneurysms of the 
aorta. 

The aneurysms of the ascending portion 
of the aorta, if the sac is lateral, project, 
when viewed from the front, towards the 
right of the median shadow, and when seen 
in an oblique direction, towards the verte- 
bral column, if viewed right anteriorly ; and 
towards the thorax, if seen left anteriorly. 
If the sac is anterior the shadow projects 
constantly towards the thoracic wall and 
towards the vertebral column if posterior. 

Aneurysms of the descending portion, 
when in a lateral situation, project their 
images towards the left, towards the thoracic 
wall and towards the vertebral column, re- 
spectively ; when the sac is anterior, towards 
the thorax in the right anterior oblique posi- 
tion and towards the vertebral column, in 
the left anterior oblique; and if the sac is 
posterior it is invariably directed towards the 
vertebral column. 

Aneurysms of the transverse portion of 
the aorta grow as a rule in a vertical direc- 
tion. 

As to the pulmonary artery, the study of 
deformities and qualitative modifications in 
the median arch leads with fairly good pre- 
cision to the diagnosis of any dilatation, a 
complication so commonly found in cases of 
pulmonary insufficiency or stenosis. It is also 
at the same time possible to discover any 
sclerotic or atheromatous degeneration. 

Dilatations of the superior vena cava, 
whether caused by mechanical compression 
from intrathoracic tumors, inflammatory 
process of the mediastinum, or secondary to 
incompetency of the right cardiac orifices, 
can also be diagnosed. 

Exact roentgenology, the roentgenology 
of precision, in a word, owing to the more 
correct interpretation of fluoroscopic images, 
due to the most interesting investigations of 
Vaquez and Bordet, and of Thoyer Rozat, 
and thanks also to the recent perfections 
of their methods of examination, is to-day 
capable of solving with far more precision 
than any of the old clinical procedures the 
diagnosis of the different morbid processes 
of the heart and its vascular pedicle. 


TUMORS OF NERVE TISSUE IN RELATION TO 
TREATMENT BY RADIATION * 


By JAMES EWING, Mp 


Pathologist to the Memorial Hospital 


NEW 
EGARDLESS of its future as a thera- 
peutic agent, one of the permanent con- 
tributions of radium therapy has been the 
demonstration of certain biological proper- 
ties of malignant tumors which were pre- 
viously unrecognized. 
Basal cell carcinoma, in whatevet of 
its many forms it may appear, is regularly 


one 


susceptible to radium, while squamous car- 
cinoma is comparatively insusceptible. One 
could hardly anticipate that lymphosarcoma, 
which grows rapidly and invades tissues with 
destructive disregard, should melt away with 
surprising promptness under gamma rays. 
These differences, revealed by the reaction to 
radium, have elucidated other peculiarities 
in the biology of these tumors. 

In general, the structural characters which 
determine susceptibility to radiation are a 
cellular character; an undifferentiated form 
of the cells; rapid growth with abundance 
of mitoses; vascularity, especially when due 
to abundance of delicate capillaries ; and ab- 
of much On 
the other hand, tumors prove relatively in- 
susceptible when the cells are differentiated 
and adult in type; when they grow slowly 
and mitoses are few; 


sence intercellular substance. 


when the blood supply 
is through well formed adult vessels; and 
when there is much intercellular substance. 

Considering the tumors that affect nerve 
tissue, in brain, meninges, spinal cord, and 
peripheral nerve trunks, one finds very wide 
variations in the above particulars, and if 
the rules hold, then one should expect similar 
variations in the response to radium. 

In the peripheral nerve trunks the struc- 
ture in the neuro- 
fibroma or neurosarcoma several features of 


presents well-known 
the resistant tumor. The cells are large or 
small spindles, not overnumerous, dividing 
slowly in accordance with the usual clinical 


* Read before the New York Neu ogical Society 
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course; and accompanied with much peculiar 
intercellular substance or even with definitely 
formed although imperfect fibrillar struc- 
tures; while the blood supply is moderate 
with well formed blood-vessels of the type 
of arterioles. Accordingly one finds that this 
tumor is exceedingly resistant to all forms 
of radiation in any dosage that can safely 
be applied through the skin. 

It is highly unfortunate that this common 
tumor should enjoy such resistance to radia- 
tion, for it is especially prone to recur after 
excision and to assume more malignant ten- 
dencies after each operation. 

The dangerous character of this disease 
seems to deserve special emphasis, for at 
the Memorial Hospital during the past two 
years there have been received more than 
100 recurrent cases of this type, in which 
from one to twenty-one operations had been 
performed. The persistence of these recur- 
rences is quite remarkable. Even after wide 
excision, the neighboring tissues seem to join 
forces in providing new tumor tissue, as 
though the nerve filaments on all sides of the 
growth had the capacity to excite growth 
of neoplastic cells, after the manner in which 
the primitive neuroblasts are said to provide 
themselves with sheaths from the tissues in 
which they travel. Or the recurrent tumor 
may develop anew in an adjoining segment 
of the affected trunk, which in 
many cases is condemned to tumor growth 
throughout much of its extent. 


nerve 


Most of these tumors pass unrecognized 
and fall in the general designation ‘sarcoma.’ 
Yet the structure of intertwining fibrils and 
long spindle cells is quite specific and easily 
recognized. They are quite different in re- 
action to radium from the soft and vascular 
fascial sarcomas. 


The exact form in which these dangerous 


- New York Academy of Medicine, Dec. 7, 1920 
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tumors first appear is not entirely clear, but 
many of them are regarded as innocent mov- 
able tumors of the subcutaneous tissue or 
intermuscular planes. In attacking such a 
tumor the surgeon should realize that he is 
undertaking a very serious problem and 
that if operation is not successful he can 
expect little aid from physical agents. Neuro- 
fibroma of the acoustic nerve has a gen- 
erally unfavorable prognosis, but there is 
a myxoglioma of the optic nerve occurring 
in young subjects, which is readily enucle- 
able and does not recur. 

Endothelioma.—There are several differ- 
ent structural types of tumors of brain, cord, 
and meninges which are commonly referred 
to an endothelial origin. 

Psammoma, or sand tumor, is a frequent, 
well-known, slowly growing, hard, single or 
multiple tumor of the meninges, affecting 
either brain or cord, and sometimes extend- 
ing all over the cerebrospinal meninges. It 
is composed of dense concentric masses of 
meningeal lining cells, and arises from the 
so-called endothelial buds of the dura mater. 
It does not seem possible that radiation can 
have more than a mild inhibiting influence 
on such a tissue, unless radium is applied 
directly to the tumor or inserted within it. 
Since they are usually located in the dura, 
this mode of treatment should often be possi- 
ble. 

Rarely one encounters vascular and cellu- 
lar endotheliomas which may be more sus- 
ceptible; but whenever the cells are of adult 
endothelial type and of pavement form, they 
cannot be regarded as a very favorable type 
for treatment by radiation, unless radium 
can be inserted within the tumor. 

True angio-endothelioma, or perithelioma, 
occurs in the meninges and substance of 
brain and cord, as well as along the peripher- 
al nerve trunks as they emerge from the cord 
in the spinal canal. These tumors are com- 
posed of large polyhedral or cubical, occa- 
sionally flattened cells, surrounding blood 
channels. Groups of such cells occur in the 
rare diffuse sarcoma of spinal meninges. 
They should be more susceptible to radium. 

Angiosarcoma is the common tumor of the 


sarcomatous class that occurs in the brain. 
It appears to arise from the cells composing 
the blood-vessels, and is one of the few ex- 
amples of a true mesoblastic sarcoma arising 
from blood-vessels. It grows rapidly; often 
reaches large dimensions; is generally en- 
capsulated as contrasted with glioma; and it 
is soft, highly vascular, and subject to hem- 
orrhages. It is one of the few tumors that 
has been satisfactorily traced to a traumatic 
origin. 

As far as the tissue itself is concerned this 
tumor ought to be markedly influenced by 
radiation, since its nutrition is very unstable ; 
but whether a slow and safe regression can 
be accomplished appears doubtful, especially 
with bulky tumors. On the other hand very 
few successful surgical removals of such 
growths have ever been accomplished, so 
that they are legitimate territory for experi- 
mentation with physical agents. 

Glioma.—Of all tumors of brain and 
spinal cord, glioma in its various forms pre- 
sents most of the structural features that 
favor susceptibility to radiation. They are 
cellular, sometimes extremely so; the cells 
are of delicate construction and labile chem- 
ical constitution, which render them very 
prone to autolysis and liquefaction; the 
blood-vessels are numerous and very fragile, 
and the tumors are notably subject to hem- 
orrhage and necrosis. They are by far the 
most frequent brain tumor, forming 55 per 
cent of all tumors, including fibromas, cysts, 
and tubercle. (Tooth.) They are chiefly cor- 
tical, and their sites of election are the cere- 
bellum and the frontal lobes. Unfavorable 
features are their comparatively rapid 
growth, lack of encapsulation and the sec- 
ondary effects on surrounding brain tissue. 

Three main types of glioma may be rec- 
ognized: Astrocytoma, typical adult glioma 
with glia cells and fibrils; Gliosarcoma, 
which is anaplastic and very cellular; and 
Neuro-epithelioma, which is the embryonal 
form. Only the astrocytoma contains any- 
thing like a resistant intercellular material, 
and this is usually poorly formed and scanty. 
Extravasated blood and cystic collections of 
fluid form a considerable portion of the 
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bulk of many gliomas, and are quite as ef- 
fective in producing pressure as growing 
tumor cells. 

On the whole I know of no tumor which 
on a priort grounds ought to yield more read- 
ily t 


» moderate radiation than the average 
olioma. 

Primary carcinoma of the brain arises 
from the lining cells of the choroid plexus. 
Although originally derived from neuro- 
blasts these lining cells have acquired the 
properties of lining epithelium. The result 
ing tumors take the embryonal type of epen- 
dymal glioma, or more frequently the adult 
type of papillary adenocarcinoma. These 
adenocarcinomas occupy the lateral ventricle, 


seldom reach dimensions exceeding 4 to 


cm. in diameter, and they are composed of 
very delicate mucinous stroma supporting 
fragile capillaries and lined by coherent 
masses of small delicate polyhedral cells. 
The growth is slow. Their structure indi 
cates a high degree of susceptibility to ra- 
dium. More coarsely built adult papillary 
adenocarcinomas occur which seem to arise 
from the velum interpositum. 

In the region of the third ventricle pro- 
ject the very delicately structured cellular 
tumors of the pineal gland. In the fourth 
ventricle are found chiefly gliomas and an- 
giomas, the latter quite beyond the reach of 
either knife or physical agent. From this re- 
gion I have recently seen a papillary neuro- 
epithelioma of very delicate and vascular 
structure. The patient succumbed to explor- 
atory operation. 

All these tumors along the center of the 
brain axis are well protected by distance 
from the attack by radiation, but their very 
delicate structure encourages the hope that 
they may in some instances be favorably in- 
fluenced by the physical agents. 

The group of hypophyseal tumors includes 
cysts, chronic adenomatoid hyperplasia, cel- 
lular adenocarcinoma, glioma, and hypo- 
physeal duct tumors. 

There are no data suggesting that radium 
can affect the accumulation of fluid in the 
cysts. 


Chronic hypophyseal struma with acro- 


megaly has already been definitely influ- 
enced by -rays directed through the tem- 
poral regions. Béclére’s results, especially, 
encourage the effort to control these partial 
tumor processes by the physical agents and 
to devise more direct means of access to 
them by surgery. Quick has already reported 
on the efforts made in this field at the Mem- 
orial Hospital, and it is our belief that suc- 
cess will eventually be attained by exposing 
these tumors for direct radiation or by in- 
serting minute quantities of radium within 
them. It cannot be said that hypophyseal 
struma, being a form of functional hyper- 
plasia, is very susceptible to radiation. The 
cellular adenocarcinomas are more so. In 
either case the bulk of the tumor should ren- 
der the insertion of radium a safe procedure, 
if infection can be avoided. 


The hypophyseal duct tumors belong in 
the class of basal cell carcinomas of the sali- 
vary gland type. In the salivary glands these 
tumors respond well to radium but regres- 
sion is very slow. In the hyp« yphysis the tu- 
mors are usually cystic. 

The slow course of most hypophyseal 
growths and the peculiar clinical symptoms 
due to functional disturbance of the endo- 
crine system provide very delicate indica- 
tors of any therapeutic effect that may be 
produced upon them, and render this field 
of unusual interest in radium therapy. 

The possibility of applying radium suc- 
cessfully and safely to intracranial and intra- 
spinal tumors depends on several factors. 
Chief among these is the obstacle presented 
by the skull. In the adult the average thick- 
ness of the skull is about 5 to 6 millimeters. 
This thickness of bone tissue, it has been 
found, will absorb between 2 per cent and 3 
per cent of the gamma rays which pass 
through 2 millimeters of brass. Accordingly 
the dosage would have to be increased to 
meet this loss, if one is to deliver a radiation 
known to be effective with other more ex- 
posed tumors. Yet this result can be ac- 
complished by increasing the quantity of ra- 
dium used, as well as the distance and time 
factors, but it must be recognized that an 
additional difficulty exists which is not en- 
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countered with other less protected tumors. 

The distance of many tumors from the 
scalp, especially those lying centrally, or at 
the base of the brain, is an even greater 
handicap than the absorption by the skull, 
for the radiation diminishes as the square of 
the distance. To meet this difficulty a fur- 
ther increase in dosage, distance and time 
must be provided. Hence it would appear 
that the effective treatment of brain tumors 
by external radiation will require so much 
radium as to restrict this method to institu- 
tions possessing large amounts. Since only 
cellular tumors can be definitely influenced 
by heavily filtered radium at a distance, the 
method is still further limited to such types, 
which are mainly the gliomas, and cellular 
tumors of neuro-epithelium and ependymal 
cells. 

In children, the comparative thinness of 
the skull, smaller size of brain, and more 
frequent occurrence of cellular tumors sug- 
gests that external radiation should first 
be employed before proceeding to other 
methods. 

That an effective dosage of radiation can 
be delivered through the adult skull to all 
portions of the brain, sufficient to influence 
the growth of cellular tumors, can be shown 
by physical computation, and has been dem- 
onstrated experimentally by the work of Dr. 
Bagg on dogs and monkeys. Whether such 
dosage will prove sufficient to bring to a 
standstill or to definite regression any of 
these tumors, can be determined only by ac- 
tual experiment on the human subject. It is 
sufficient to point out that the use of radium 
in such cases, is not a mere placebo. ° 

Two thousand millicuries of emanation 
filtered through 2 mm. of brass and placed 
for six hours at a distance of 6 to 10 cm. 
from the skin, has often produced rapid 
regression of deep glandular carcinomas, 
metastases of testicular carcinoma in the epi- 
gastric region, and retroperitoneal lympho- 
sarcoma. A reduction of 10 per cent for the 
absorption by the skull and brain can readily 
be met by increasing either dosage or time. 
The hair of the scalp will be sacrificed, but 
the cuticle need not be injured. Nor has such 


dosage produced definite subjective cere- 
bral symptoms during its application or 
afterwards. 

In the brains of normal dogs and monkeys 
these dosages have not, in Bagg’s observa- 
tions, produced any structural changes, or 
any demonstrable symptoms. In fact it ap- 
pears that very much higher dosage, result- 
ing in a caustic necrosis of the scalp, may be 
tolerated without yielding structural changes 
in the normal brain. It has been upon this 
experimental evidence that we have felt jus- 
tified in employing large dosage over the 
brain in subjects suffering from brain tu- 
mors, and the cases exhibited this evening, 
which have been thus treated, confirm our 
conclusions regarding the safety of the 
dosage. 

But the brains of subjects of intracranial 
tumors are not as a rule normal. Especially 
with actively growing vascular gliomas and 
sarcomas, and even with slowly growing lo- 
calized endotheliomas, as shown by Collier, 
the circulation of the brain is often dis- 
turbed, and acute or chronic edema may af- 
fect a large portion or the whole of one 
hemisphere, giving rise to many peculiar 
secondary symptoms. General intracranial 
pressure is often at the upper limit of safety 
or even beyond it, with all types of intra- 
cranial growths. Flattening of the convolu- 
tions, capillary anemia, ventricular hydrops, 
miliary hemorrhages, and exudative and de- 
generative changes, are some of the anatom- 
ical conditions that may complicate the tu- 
mor. In twenty of twenty-nine cases, mostly 
of cerebellar tumors, Batten and Collier 
found that distention of the spinal arachnoid 
had produced degeneration of the posterior 
columns and ganglia, with stretching, tear- 
ing, and compression of the nerve roots. 

Under such conditions the effects of ra- 
dium application may be quite different from 
those observed in normal brains and cords. 
Full radium dosage may be expected to pro- 
duce hyperemia, increase of intracranial 
pressure, and probably some edema, before 
it can cause any definite recession in the bulk 
of a tumor. Therefore, unless the patient can 
withstand a certain temporary increase in 


, 


Radiation in Tumors of Nerve Tissue 


pressure, the application of radium may be 
followed by aggravated symptoms 

When the tumor can be exposed, it be- 
comes accessible to direct application of ra- 
dium, or to the insertion of emanation nee- 
dles. The last method is undoubtedly the 
most effective in dealing with the tumor, 
without regard to its structure, but it is ac- 
companied by the danger of infection, and 
the risk of damaging normal brain tissue. 
Tissues affected by radium are undoubtedly 
more susceptible to infection than normal 
tissues, but one can hardly question the cap- 
acity of modern surgical technique to cope 
with this matter. As for the damage to nor- 
mal brain tissue, Bagg’s experiments show a 
remarkably uniform and sharply demarcated 
zone beyond which the effects of radium on 
normal brain tissue are negligible. If radium 
needles are to be used it is highly important 
that the tumor tissue should not be disturbed 
by partial excision, as the tumor tissue acts 
as a filter protecting the normal unaffected 
areas. 

The practice of attempting to remove as 
much as possible of the tumor and then turn- 
ing the case over for radium treatment gen- 
erally assures a failure and discredits radium 
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therapy. With few exceptions, if a brain tu- 
mor is to be treated by radium, surgery 
should be used only to expose the tumor. A 
cordial cooperation and mutual understand- 
ing between surgeon and radiologist are es- 
sential if any success is to be achieved in this 
field. 

Any attempt to suggest the scope and limi- 
tations of radium therapy of brain tumors, 
on theoretical grounds, is obviously sur- 
rounded by so many possibilities of error, 
that the undertaking may well prove useless 
or even presumptuous. In nearly all respects 
the problem is a clinical research, to be un- 
dertaken by the experienced neurological sur- 
geon and the radium expert, and the only 
safe guide is experience. If there is any jus- 
tification for the discussion presented in the 
present paper, it is found in the review of 
those invariable radium which 
have been observed in other fields, and the 
analysis of the structure of brain tumors as 
they are found to occur. Without this knowl- 
edge as a basis the neurological surgeon, and 
the radiologist as well, are helpless in at- 
tempting to form an estimate of the indica- 
tions for radium in this field, or in judging 
of its results. 
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SYPHILIS OF THE LUNGS, ITS RADIOGRAPHIC FINDINGS 


AND THEIR PATHOLOGIC BASIS* 
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YPHILITIC infection of the lung is not 

a common disease, but that it does occur 
and that it is mistaken for other pulmonary 
diseases there can be little doubt. The diag- 
nosis is difficult, particularly in the earlier 
stages. Most of the modern writers mention 
the roentgen ray method of examination as 
being of assistance; and if there are appear- 
ances suggestive of syphilis of the lung on 
the *#-ray plate, their recognition is certainly 
of vast importance to the occasional sufferer 
from this affliction, especially in the differ- 
entiation of pulmonary tuberculosis, because 
a correct diagnosis means specific treatment 
and relief. 

Pneumonia alba fetalis is universally rec- 
ognized and will not be considered in this 
discussion. 

INCIDENCE.—At a luncheon table recent- 
ly, a pathologist and a surgeon were sitting 
side by side. The subject of syphilis of the 
lung came up. The pathologist remarked: 
“Syphilis of the lung has never been proven 
to exist.” “Certainly it exists,” said the sur- 
geon; “I can show you a case.” Thus is de- 
fined two points of view, the ultra-scientific 
and the clinical. Those looking at the ques- 
tion from the clinical side are hoping that 
histological technique may be improved so 
that incontrovertible proof may be fur- 
nished by the demonstration of the trepo- 
nema pallidum in pulmonary lesions ‘as it 
has been in the aorta and brain. 

Osler’ refers to pulmonary syphilis as a 
“very rare disease.” In 2,800 autopsies at 
the Johns Hopkins Hospital, there were 12 
cases, in 11 of which there were definite 
gummata. Two were suspected clinically. 
Fowler could find only 12 specimens in the 
museums af London, two of which were 
doubtful. Lord’ states that among 3,000 au- 
topsies at the Massachusetts General Hos- 


pital, there was one case with syphilitic ul- 
ceration of the trachea and indurative pneu- 
monia with cavity formation. The syphilitic 
nature of the pulmonary lesions was con- 
sidered doubtful. Carrera® recently made a 
pathological study of the lungs in 152 au- 
topsy cases of syphilis. Among these he 
found 12, or 8 per cent, which he believes 
show unmistakable evidences of syphilis. 
Osler remarks that the pathological diagno- 
sis depends a good deal on the conception of 
the individual pathologist as to what consti- 
tutes a syphilitic lesion. 

From the clinical side, McCrae and Funk* 
found in 1200 cases referred to the Jeffer- 
son Chest Hospital as being unquestionably 
tuberculous, 72 which were non-tuberculous, 
of which number 4 had pulmonary syphilis. 
On the other hand, Carrera quotes Otis as 
having stated that in his experience he had 
not found a case which he believed to be 
syphilis of the lung. Post’ reported two cases 
in 1916 which he believed to be syphilis of 
the lung. One of these has since returned 
to the Massachusetts General Hospital and 
will be discussed below. In the wards of the 
Massachusetts General Hospital 5 diagnoses 
of syphilis of the lungs have been made, all 
since 1908, and two of them are followed by 
a question mark. Two of these diagnoses in- 
volved the same case on two admissions 
eleven years apart. 

Watkins,° who has been particularly in- 
terested in this question from a roentgeno- 
logical point of view, reports that out of 
5,000 x-ray examinations of the heart and 
lungs, 146 cases, approximately 3 per cent, 
were diagnosed, positively, or probably, as 
uncomplicated lung syphilis and 68 cases as 
combined tuberculosis and syphilis. He be- 
lieves the latter figure is far below the ac- 
tual incidence of this combination. 


"Read before the New England Roentgen Ray Society, April 2, 192r. 
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PATHOLOGY.—In the interpretation of ra- 
diographs, we attempt to read the shadows 
representing the various degrees 
in the part through which the 
passed in terms of pathology. In the discus- 


sion of this subject, it may be of advantage 


density 


rays have 


from 
pathology to the shadows which might be 
expected on the x-ray plate. A 


to reason the other way around, that is, 
valuable re- 
view of the literature from the pathological 
point of view has been published recently by 
Carrera® along with his report of the study 
of the lungs in 152 cases of syphilis. From 
this and other articles the following points 


which might be of importance from the 
x-ray standpoint, are taken. 

Two chief types of lesions have been de- 
scribed: the gumma, and fibrosis or chronic 
interstitial pneumonia. 

Cases of gumma of the lungs have been 
described by many writers. Some of the 
points emphasized as characteristic are: the 
multiple occurrence of the gumma; its sub- 
commitant pleural thickening; and the ex- 


traordinary cicatrization of the lesion. Most 
writers say that a gumma rarely appears in 
the apex, and all agree that the right lung is 
more frequently affected. 

The characteristics described as typical of 
chronic interstitial pneumonia sclerosis 


are as follows: Diffuse infiltration | 


in the middle or lower portions 


rcalized 
of the lung 
with sclerosis of the bronchi which may be 
dilated. Sclerotic radiates from the 
hilum or from the pleura, may extend to the 
farthest zones of the lungs and m 


tissue 


ay give to 
\round the 
bronchi and vessels, the thickening is con- 
stantly found, and in places the al- 
veolar walls are thickened. All writers agree 
that bundles connective 
from the pleura, in many 


the lung a lobulated appearance 
some 


of tissue radiate 
cases crossing 
the lung from side to side. Pye-Smith’ re- 
gards peribronchial gummas or plaques as 
the starting point of the process and the 
bronchiectasis as the result. Roessle’ states 
that the characteristic changes in chronic 1n- 
terstitial pneumonia are peribronchitis and 
periangitis, thickening of the alveolar walls 
and new formation of of 


a network con- 
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nective tissue. The lesion affects chiefly the 
lower lobes. No secondary collapse of the 
lung takes place 

Syphilitic lesions of the pleura were be- 
lieved by the older authors to exist. Sadow- 
ski’ saw a case of gumma of the pleura. 
Raymond’ accepted the existence of an ex- 
udative syphilitic pleuritis. Hamman? states 
that in chronic cases of pulmonary syphilis 
the pleura is often involved and great thick- 
ening of this tissue may accentuate the pul- 
monary sclerosis. Carrera in his own cases 
found that old pleuritic adhesions and ‘thick- 
enings were common, but the changes could 
not be identified as characteristic of syphilis. 
Schupfer® reported a case of pleuritic in- 
volvement which subsided under antisyphi- 
litic treatment, but believes that this and the 
majority of cases in the literature are of tu- 
berculous origin. His opinion is apparently 
based, in part at least, upon the fact that he 
has traced many of the cases of supposed 
syphilitic pleurisy and has found that they 
developed frank later. The 
writer recently observed over a period of 
months a case (to be reported elsewhere) 
which came to the hospital with a rapidly 
recurring hydrothorax, the fluid being of 
the exudative type and sterile. Guinea pig 
innoculation a negative result. The 
effusion quickly cleared up under antisyph- 
ilitic treatment and the patient has gained 
weight and has been about her work for over 
six months. The burden of proof would 
seem to be upon him who states that in such 
a case the pleurisy was of tuberculous ori- 
gin. A patient having had a syphilitic pleur- 
isy might develop active tuberculosis later. 

Hamman* remarks that syphilis is com- 


tuberculosis 


gave 


mon in the upper respiratory passages and 
rare in the lungs, while the opposite is true 
of tuberculosis. The point of bifurcation of 
the trachea is a favorite location of syphilitic 
ulceration. As the lesion heals contraction 
occurs and one of the main bronchi may be- 
come occluded, resulting in extreme bronchi- 
ectasis and fibrosis. Lord?’ calls attention to 
the fact that in cases in which tracheobron- 
chial syphilis is present, bronchostenosis 
may give rise to ‘inflammatory and indura- 
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tive changes in the pulmonary territory sup- 
plied by the stenotic bronchus without ac- 
tual invasion of lung tissue by the syphilitic 
virus. According to Carrera, the occurrence 
of syphilitic thickening of the bronchi has 
been emphasized by many writers and many 
have ascribed a syphilitic origin to bronchi- 
ectasis. Osler and Gibson’ state that bron- 
chiectatic cavities may be associated with a 
syphilitic pneumonic process, and that a 
lung may be excavated by a bronchial dila- 
tation in the same way as from an aneurysm. 
Nodal”® remarks that the pulmonary sclero- 
ses in congenital syphilitic children involve 
to a variable degree the pleurae and the 
lungs. They are invariably accompanied by 
bronchiectasis. The condition is often mis- 
interpreted as cavernous tuberculosis, pneu- 
monia, pleurisy or simple bronchitis. 

Carrera divides his cases into two classes: 
(1) Gumma with peribronchial lesions and 
arteritis. (2) Fibrosis and arteritis. 

Syphilitic fibrosis takes its inception, he 
states, in a typical inflammatory process due 
to the local action of the spirochetes, and is 
the termination of the syphilitic process. It 
should extend along the vessels and bronchi 
as well. He also studied connective tissue 
formation in 60 cases of tuberculosis and is 
convinced that it is never impossible to dis- 
tinguish the two. The scar of the tubercle is 
round, sharply delimited, more frequently 
calcified and often very confluent or con- 
glomerated. The scar of syphilis is irregu- 
larly radiating or stellate and not sharply 
delimited. The scars of gummas are ex- 
tremely rarely conglomerated or confluent. 
The syphilitic fibrosis begins under the 
pleura and around the bronchi and is more 
frequently anthracosed and very rarely cal- 
cified. He does not discuss the gross distrib- 
ution of the lesions in these cases. 


Tue RapiocrarH.— It is evident from 
the foregoing that the possibilities for vari- 
ation in individual cases of syphilis of the 
lung are manifold, and that it would be diff- 
cult to make a satisfactory classification 
from the +-ray standpoint. However, in 
view of the pathology of this condition, 
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three different types might be expected ; two 
corresponding to Carrera’s two types, i.e., 
(1) gumma with peribronchitis, and (2) fi- 
brosis; and the third resulting from bron- 
chostenosis with or without actual paren- 
chymal involvement. The pathological de- 
scriptions are definite and their relations to 
the shadows on the x-ray plate are more or 
less self-evident. A few points in connec- 
tion with each type may be worth mention- 
ing. The frequency with which pleural in- 
volvement has been found should be borne 
in mind. 


I. Gumma with Peribronchitis—This 
type, of course, would vary with the pro- 
gress of the disease. In its early stages it 
would show bronchial markings with small 
knobby enlargements due to small peribron- 
chial gummata. Figure 2 is an example. 
Later the picture would be modified by the 
increase in numbers and size of the gum- 
mata, by scar formation resulting in linear 
shadows radiating from hilus or pleura with 
contraction of the lung and retraction of 
the mediastinal contents, and by increas- 
ing pleural involvement. Figure 3, the same 
case as Figure 2 but five years later, is an 
example. The process develops from the 
hilus outward, and it is the consensus of 
opinion that it prefers the lower portions 
of the lung. It tends to develop exten- 
sively in one lung, which is more apt to 
be the right according to the literature, 
leaving the other relatively clear, e.g., the 
left lung in Figure 3. The shadow of the 
gumma should be rather irregular in outline, 
poorly defined, and, when cicatrized, radiat- 
ing or stellate, and rarely if ever calcified. 

2. Syphilitic Fibrosis—This may give a 
rather diffuse increase in bronchial shadows 
without evident gummatous enlargements, 
as is suggested by right lung in Figure 4. 


3. Bronchostenosis—The result of ste- 
nosis of a bronchus is collapse of the lung 
followed by extreme pathological changes. 
On the «x-ray plate, there is absolute dulness 
involving one whole side with marked re- 
traction of the heart and mediastinum to 
that side. Figure 1 and possibly Figure 4 are 
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examples. The same shadows might be given 
by the first type mentioned, gumma with 
peribronchitis, if the process had continued 
far enough. 

The above discussion has been confined to 
the later manifestations of syphilis. The 
fact that there may be pulmonary signs in 
the secondary stage is well known. Funk* re- 
fers to the possibility of confusing the rales 
which may be present in the apices in pa- 
tients with secondary syphilis with those of 
early tuberculosis. describes a 
with luetic lesions of the 
mouth, which showed diminished excursion 
of the diaphragm on the right side and pro- 
longed expiration with fine dry and subcrep- 
itant rales in the right upper chest. The 
plates showed nothing abnormal. The phys- 
ical signs cleared up after one dose of sal- 
varsan. He remarks that although the 
“syphilitic catarrh” may give physical signs 
which minutely simulate those of early tu- 
berculosis, it leaves no record on the #+-ray 


Dunham” 


case mucous 


plate, a fact of some importance in differen- 
tial diagnosis. 


D1aGNosis.—The diagnosis must depend 
on all the facts available from the history, 
physical examination and laboratory find- 
ings. The affinity of tuberculosis for the up- 
per part of the lungs and its tendency to be 
bilateral are well known. Resolving or un- 
resolved pneumonia, malignancy’* and mas- 
sive collapse of the lung of traumatic origin, 
must be borne in mind, as they may cast 
shadows indistinguishable 
lung syphilis. 


from those of 
A case was recently seen in 
this laboratory which showed homogeneous 
dulness throughout the left chest with 
marked retraction of the heart to that side, 
suggesting collapse of the lung. Syphilis of 
the lung was mentioned as a possibility to be 
considered. The patient, however, had a his- 
tory of trauma, a fall from a wagon, from 
which his symptoms dated. Re-examination 
a few days later showed a hydropneumo- 
thorax, ruling out the possibility of lung 
syphilis and favoring massive traumatic col- 
lapse of the lung.** Dr. Post® mentions a 
case in which showed 


x-ray examination 
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one whole side to be dull and which at au- 
topsy was found to be malignant. The roent- 
genologist will certainly be of great service 
if he does nothing more in suspicious cases 
than to direct attention to the possibility of 
syphilitic involvement of the lungs. 

In summary, the following points may be 
worthy of mention. When syphilis attacks 
the lungs, it prefers the lower part, seldom 
involving the apex. The process is apt to be 
more marked around the hilus, progressing 
from this part of the lung along the bronchi 
toward the periphery. It tends to develop 
unilaterally and may completely destroy the 
function of one lung, involving the other 
comparatively little or not at all. It involves 
the pleura extensively and causes a marked 
connective tissue reaction, producing radiat- 
ing or stellate scars which may be very ex- 
tensive and which calcify rarely. Three gen- 
eral types of roentgenogram may be ex- 
pected, based upon three ways in which this 
condition may develop pathologically: 

1. Gummata with syphilitic peribronchial 
infiltration. 

2. Syphilitic peribronchial fibrosis. 

3. Bronchostenosis with collapse of the 
lung, resulting from syphilitic ulceration of 
a bronchus. 

The following cases are appended as il- 
lustrative. Nos. I and II are, from the clin- 
ical standpoint, quite certainly syphilis of the 
lungs. In Case III, this diagnosis is very 
probable, but the patient was not observed 
long enough to make it certain. 


CASES 


CasE I (Fig. 1). M. Female, age twenty- 
five years. Father had locomotor ataxia. 
One brother, age twenty-nine, living and 
well. Three sisters born next died in early 
infancy. Two children stillborn. Tubercu- 
losis in aunts and uncles on both sides. 
Infantile paralysis at six affecting the left 
side. Pneumonia at six. Diphtheria at thir- 
teen. Has been in a hospital four times for 
“chest trouble,” the last time in 1911. Was 
a patient in a State tuberculosis hospital 
for ten months in 1910-11. A report from 
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that institution gives the following facts: 
“Rough breathing and a few rales at the 
tops of both lungs. Sputum examination 
repeatedly negative. Temperature 96.8—99.4 
degrees. Pulse 8o—100. Record does not in- 
dicate any material change in physical signs 
during stay in hospital. Gained 6 pounds 
in weight and was discharged as improved. 
No x-ray was taken.” In 1912 patient went 


Fic. 1. Case I. Diffuse dulness throughout the left 
chest, obliterating the outlines of the heart and 
diaphragm. Marked retraction of the heart and 


mediastinal contents toward the affected side. The 
right lung field is clear. Bronchostenosis with col- 


lapse of the left lung. This case was reported by 


Dr. Abner Post in 1916. A comparison of this 
plate with the one published at that time shows 
no change in the appearance of the chest. 


to the Eye and Ear Infirmary with inter- 
stitial keratitis. In 1913 she was given two 
injections of old salvarsan at the Boston 
Dispensary. In 1914 she was admitted to 
the Massachusetts General Hospital com- 
plaining of pain in the left hip. Physical 
examination at that time gave the follow- 
ing facts: Small, deformed, decidedly deaf. 
Ground-glass appearance to cornea. Pupils 
irregular but react to light and distance. 
Radiating scars at corners of mouth. Sca- 
phoid scapulae, clavicles short. Left chest 
smaller than the right with little respiratory 
motion. Over the left front and back dulness 
and increased breath and voice sounds. Few 
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left back a marked rub 
was heard synchronous with the heart beat. 
“Cracked pot” sound at the left base behind 
Heart: Apex was felt in the fifth space 15 
cm. to the left of midsternal line. Spleen just 
palpable. Peroneal group of muscles atro- 


dry rales. Over 


phied on the left leg. Luetin reaction posi- 
tive. Temperature normal. X-ray report: 
“The left chest is dull throughout, more 
dense at base. Heart and trachea are dis- 
placed to the left. There is apparently very 
little sound lung tissue on the left side. 
Right chest Extensive chronic 
process involving the left side of the chest, 
probably not tuberculosis, may be syphilis.” 

In December, 


negative. 


1920, she reappeared at 
the Out-Patient Department, complaining of 
cough and shortness of breath on exertion, 
and admitted to the Hospital. She 
was totally blind and was deaf to all but 


Was 


the loudest sounds. For the previous two 
months there had been increasing urinary 
frequency and some incontinence. Examina- 
tion of the chest showed signs on the left 
side about as in 1914, except there were 
many rales. The right chest showed dulness 
above the second rib, and diminished breath 
sounds throughout. Apex of the heart was 
not felt. Blood Pressure, 122-78. No 
clubbed fingers. Urine negative. White 
count, 14,000, 16,000. Provocative Wasser- 
mann negative. Spinal fluid negative. Eye 
consultant: “—Sure that the eye represents 
form of lues.” Ear consultant: “— 
Marked nerve deafness. Probably specific.”’ 


some 


X-ray, December, 30, 1920: “Appearance is 
practically the same as described in 1914. 
The entire left side is dull. Heart and medi- 
astinal contents are displaced to the left. Tra- 
chea can be seen to the left of the spinal col- 
umn. The appearance is that of an extensive 
destructive process involving the left lung. 
Lues should be considered.”’ Temperature 
normal except on two occasions when it 
reached 100°. Discharge diagnosis: Old an- 
terior poliomyelitis. Congenital syphilis. F1- 
brosis left lung, (?) syphilitic. 
Discussion.—This case was the second of 
the two reported by Dr. Post in 1916. A 
comparison of the plate taken in 1920 with 


| 
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the one made in 1914 and_ published in his 
article shows absolutely no change in the ap- 
pearance of the chest. It represents the type 
which we believe is due primarily to 
bronchostenosis, although actual syphilitic 
invasion of the lung may be associated. Un- 
fortunately, data as to antispecific treatment 
is not at hand. Probably, in a case as far ad- 
vanced as this with such extensive cicatriza- 
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dary syphilitic lesions of the mouth and skin. 
The former extended to the seminal vesicles, 
compelling the patient to undergo along 
series of treatments in the G. U. Depart- 
ment. The latter gradually responded to 
proto-iodide oi mercury pills and KI. In 
1908, he was admitted to the wards of the 
hospital complaining of a severe cough and 
raising about a pint of greenish purulent 


Fic. 2. II 
Mottled 


(IO14) 


Marked thi 
along the 
ing down nearly to the 


dulness right lung 


diaphragm 


tion, little change in the +-ray plate would 
be seen as the result of antiluetic medica- 
tion, although clinical improvement might 
be marked. In Dr. Post’s first case, the only 
change in the picture three years after be- 
ginning treatment was a diminution in dens- 


itv over a small area at the level of the first 


interspace, yet this patient was doing his 
daily work and was “passing among his 


friends as a healthy man.” 


Case II (Figs. 2 and 3). G. 
age forty. 

Appeared at the Out-Patient Department 
in 1906, with a Neisser infection and secon- 


Male, white, 


kening and irregular coarse beading of the 
margin. 


Gummata with peribronchitis at 


bronchial shadows. 
the right hilus extend- 
a relatively early stage. 


Dense shadows about 


sputum daily. Three months and one month 
before admission, he raised a wineglassful 
of dark blood. He had no night-sweats and 
said that he felt well. Physical examination 
of the chest showed slight dulness, dimin- 
ished breathing and voice sounds with oc- 
casional crackling rales at the end of deep in- 
spiration at the right base in the axilla and 
behind. Elsewhere the lungs were not re- 
markable. The sputum during his stay in the 
Hospital was small in amount and showed 
no tubercle bacilli or elastic fibrils. Tuber- 
culin skin test was positive. His temperature 
was usually normal. Its highest point was 
100.8 degrees. There was no daily variation. 


a 
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His weight was 138 pounds. The diagnosis 
on discharge was: (7) Syphilis of the lung, 
(?) Tuberculosis. The x-ray report on the 
Out-Patient record is: “Generally negative. 
Apparently something in both apices. Fusi- 
form swelling of the left clavicle.” This re- 
port was apparently written into the record 
from memory by the clinician after a con- 
sultation over the plate with the roentgenolo- 
gist, and is not a copy of the words dictated 
by the latter. During the succeeding year 
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Fic. 3. Case II (1919). Dulness over entire right 
chest, most dense at base, obliterating the outlines 
of the diaphragm and the right border of the 
heart. In the upper part of the dull area is a 
coarse mottled appearance. Heart is somewhat 
drawn toward the affected side. On the left the 
hilus shadow is increased in density and there is a 
diffuse peribronchial fibrosis. On the right, gum- 
mata with peribronchitis at a later stage. 


after discharge the patient continued to take 
mercury and KI by mouth until a slight 
stomatitis developed. On one occasion, in 
1909, his temperature was 99.7 degrees, his 
weight was 149 pounds and his Wasser- 
mann test was positive. He continued to 
cough and raise some sputum but felt quite 
well. In the early part of 1910, his weight 
was 156 pounds, a gain of 15 pounds over 
the weight in 1908. He was not seen in the 
Out-Patient Department again until the 
middle of 1914, when he came in with the 
story that he had spat up clear blood on 
three days of the preceding week. No tu- 


the Lungs 


bercle bacilli were found in the sputum. 
X-ray examination of the chest July 28, 
1914, disclosed: “‘Peculiar mottled dulness 
which appears most marked along lung mar- 
gins and is scattered over the right chest and 
apices. Dense shadow about right hilus. 
Heart shadow is a little enlarged to the 
right. Picture is not typical of tuberculosis. 
May be syphilis of lungs.” At this time he re- 
ceived three doses of salvarsan. The Wasser- 
mann was negative. During the next month 
he raised more bloody sputum, repeated ex- 
amination of which showed no acid-fast or- 
ganisms. Weight 139 pounds. Temperature 
98.6°. After the fall of 1914, he was not 
seen again until his second admission to the 
Hospital in December, 1919. During this 
time he had no anti-syphilitic treatment. He 
had felt perfectly well until in October, 
1919, when he was seized with a “terrible” 
pain in the right chest just below the nipple, 
worse on deep inspiration. It was diagnosed 
“broncho-pneumonia” by his local doctor. 
He was in bed ten days. For some time he 
had been having attacks of coughing lasting 
one-half to one hour in which he would 
raise about a half a tumbler of thick sputum, 
never blood-tinged or odorous. No chills, 
fever, or night-sweats. Physical examina- 
tion of the chest gave the following facts: 
The left side was better developed below the 
clavicle than the right. The left lung was 
negative except for some compensatory em- 
physema. The right chest lagged in respira- 
tion. Below the third interspace in front and 
in the axilla were marked dulness and a con- 
siderable sense of resistance with diminished 
breathing and voice sounds. From the clav- 
icle to the third interspace whisper, spoken 
voice and tactile fremitus were increased, 
breathing vesicular and a few fine moist 
rales on inspiration. The right back showed 
some dulness at apex increasing downward 
to almost flatness at base, bronchial breath- 
ing and increased whisper, spoken voice and 
tactile fremitus down the midscapula, below 
which there was diminished vesicular 
breathing. On cough, considerable medium 
moist rales were heard in the region of the 
spine of scapula, none at apex or base. Heart 
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examination disclosed nothing remarkable. 
All reflexes were negative. The chest consult- 
ant said: “Willing to rule out Tb Pul- 
monary lues the most probable diagnosis.” 
Temperature 


LO1.5 \V assermann 


100.5 
negative. Sputum was repeated negative for 
tubercle bacilli, including an examination by 
the antiformin method. No spirochetes were 
found in the sputum. Urine negative. 
Blood: Hgb. 100 per cent (T). White count 
19,600. Polys. 78 per cent. Lymphocytes 17 
per cent. Large mononuclears 5 per cent. 
Reds normal. X-ray examination, Decem- 
ber, 1919: “Entire right chest is dull. Dul- 
ness most dense at base, and outlines of the 
right diaphragm and the right border of the 
heart obliterated. In upper part of dull area 
there is a coarse mottled appearance, and 
there is a suggestion of retraction at apex. 
Heart is slightly drawn to the affected side. 
Left lung is relatively clear. Appearance is 
that of an extensive destructive process in or 
collapse of right lung and could be due to 
syphilis.” Discharge diagnosis, syphilis of 
lungs. While in the ward he received one in- 
jection of diarsenol. Upon his return to the 
Out-Patient Department he stated that he 
felt much better. For a couple of months he 
continued to cough and again raised blood- 
streaked sputum in which repeated examina- 
tions disclosed no acid-fast bacilli. During 
the four months after discharge he received 
five injections of diarsenol and five of gray 
oil. On March 19, 1920, his weight was 130 


pounds. Temperature 98.4°. He has not 
been seen since April 1920. 
Discussion.—This, in brief, is a case ob- 


served over a period of approximately four- 
teen vears following the appearance of sec- 
ondary syphilitic lesions, during twelve of 
which he complained of pulmonary symp- 
toms with hemoptysis. Aside 
from the hemoptysis he presented none of 


occasional 


the symptoms ordinarily associated with a 
progressive pulmonary tubercular infection, 
such as weakness, continued afternoon tem- 
perature, night-sweats and loss of weight. 
In the sputum, examined at intervals over a 
period of twelve years, acid-fast organisms 
were never demonstrated. 


There was very 
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extensive development of the process on one 
side, leaving the other relatively clear, a 
condition very rarely seen in tuberculosis. 
Malignancy of the lung, of which hemop- 
tysis may be an early symptom, is ruled out 
by the fact that the patient was alive twelve 
years following the first appearance of 
bloody sputum. The patient absented him- 
self from treatment for two periods of four 
and five years respectively, returning both 
times because of renewed pulmonary symp- 
toms and was improved both times by 
the resumption of antisyphilitic treatment. 
From the clinical point of view, the diag- 
nosis of syphilis of the lung certainly seems 
reasonable. 

The two plates in this case represent two 
stages of the gumma-with-peribronchitis 
type of picture. In Figure 2 there are coarse 
bronchial shadows with occasional small en- 
largements suggesting peribronchial gum- 
mata. Around the right hilus is the shadow 
of a larger gumma. In Figure 3 the process 
has progressed markedly on the right side. 
There has been extensive involvement of the 
pleura, cicatrization and retraction of the 
heart. In the upper part of the right lung 
field, coarse shadows of peribronchial infil- 
tration and peribronchial gummata are seen. 
On the Jeft there are diffuse, rather fine 
peribronchial shadows suggesting some fi- 
brosis, but the lung as compared with the 
right is relatively clear. 


Case III (Fig. 
Age forty-nine. 

Came to the Out-Patient Department in 
October, 1915, with a series of ulcerating 
gummata of the skin of the right forearm. 
The Wassermann was strongly positive. 
Two months later complained of 
marked dyspnea on exertion and pain in the 
region of the heart. There had been some 
cough for the preceding four to five months 
with scanty white sputum. No hemoptysis, 
fever, night-sweats or loss of weight. Physi- 
cal examination disclosed dulness over the 


4). W. Female, white. 


she 


left side of the chest with broncho-vesicular 
breathing most marked in the axilla. Dry 
rales at the apex. Some moist rales on the 
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right side. The apex of the heart was felt 
4 cm. outside the nipple. No murmurs were 
heard. Sent to x-ray with a question of syph- 
ilis of the lungs or tuberculosis. \V-ray ex- 
amination Feb. 11, 1916: “Left chest is dull 
throughout. Heart is displaced to the left. 
Right lung shows a diffuse thickening, 


Fic. 4. Case III. Left chest is dull throughout, oblit- 
erating the outlines of the diaphragm and left 
border of the heart. Marked retraction of the 
heart toward the affected side. Probable syphilitic 
bronchostenosis with collapse of the left lung. On 
the right there is diffuse peribronchial fibrosis, 
more marked in the lower than in the upper part 
of the lung. 


otherwise negative. Picture is very suggest- 
ive of syphilis of the lung.” The patient, 
who had been started on mercury and KI, 
did not return to the hospital after this date. 
Thus far attempts to trace her have been 
unavailing. 

Discussion.—This is a case of tertiary 
syphilis with shortness of breath on exer- 
tion and cardialgia, without symptoms 
which ordinarily accompany chronic pul- 
monary disease, as fever, night-sweats or 
loss of weight, pointing rather to the heart 
than to the lungs. Examination, however, 
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disclosed a practically functionless left lung 
and a diffuse fibrosis of the right. A tuber- 
cular involvement of that extent would 
in the great majority of cases have shown 
more on the right side and would have given 
some symptoms. A malignant involvement 
of that extent would probably have caused 
some loss of weight and other clinical evi- 
dences of malignancy. The diagnosis, of 
course, cannot be made definitely, but cer- 
tainly pulmonary syphilis is strongly sug- 
gested. The plate shows two processes. On 
the left there is probably bronchostenosis 
with collapse of the lung. On the right there 
is a diffuse rather fine peribronchial fibrosis 


The writer wishes to express his appreci- 
ation of and gratitude for the kind counsel 
of his chief, Dr. George W. Holmes. 
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FRACTURES OF THE PELVIS* 


By C. 


ORT WAYNE, 


WAS prompted to look up fractures of 

the pelvis because we have four cases in 
the hospital now. 

Fractures of the pelvis are acquired by 
direct such as railroad 
and automobile accidents and falling from 


violence or force, 


heights. They are usually classified as minor 


and major fractures. 


C. GRANDY, Mm.p 


INDIANA 


Symptoms depend on the kind of fracture, 
whether it is minor or major, and what por- 
tion of the pelvis it involves. Owing to the 
peculiar shape of the pelvis and the many 
different muscles attached to it, it is hard to 
mention all the symptoms. But symptoms are 
not reliable, as one of the patients was able 
to walk into the laboratory, and it was only 


CASE I. 


Fic. 1. Male, age 
shaft, four stories. Fracture of pubes. H« 


complications Ot any 


had no 


sort 


Minor fractures are those that involve: 

(1) Upper expanded portion of the ilium. 

(2) Rim of acetabulum. 

(3) [schial tuberosity. 

(4) Coccyx and tip of sacrum. 

Major fractures are: 

(1) Separation of the symphysis pubis. 

(2) Fracture of the pubic and ischiopubic 
rami. 

(3) Fracture in the region of the acetabu- 
lum. 

(4) Separation of the sacroiliac joint. 

(5) Transverse fracture of the sacrum, or 
that portion of the pelvis that enters into the 
pelvic girdle. 


*Read at the Second 


Annual Meeti 


forty, fell down elevator 


of the Central 
St. Louis, Mo., 


Fic. 2. CAsE 2. Male, age twenty-seven. Fracture of 
pubes, both sides. He came walking into the hos- 
pital. Had no complications of any sort. 


because the insurance company asked for a 
roentgen examination of the pelvis that the 
fracture was found. Minor fractures are 
usually without complications while major 
fractures are frequently complicated. 

The complications of fractures of the pel- 
vis are only a few, but they are very serious, 
depending upon the location of the fracture. 
The most common complications are: 

(1) Ruptures of the membranous urethra. 

(2) Laceration—bladder. 

(3) Injury to large blood vessels. 

(4) Injury to sacrococcygeal nerves. 

Rupture of membranous urethra is due to 
a tear in the triangular ligament. Rupture of 
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the bladder and injury to the blood vessels, 
especially the external iliac arteries, are 


Fic. 3. Case 3. Female, age thirty-eight. She was 
thrown from a motor and struck on her hip, frac- 
turing both pubes; had no complications. 


Fic. 4. Case 4. Fireman thrown from fire truck. 
Fracture through pubes and symphysis, ruptured 
urethra and multiple abscesses. 


usually due to some sharp spicules of bone. 

Out of the series of seven cases there were 
three with ruptured urethra and one with 
laceration of bladder, and all of them devel- 
oped urinary abscesses. One died trom hem- 


orrhage and shock from a lacerated external 
iliac artery with a dissecting extravasation 
of blood under the entire peritoneum. 

A point that I want to bring out in these 
few illustrations is that one cannot tell from 
the roentgenograms whether the membran- 
ous urethra or bladder has been injured, 
and if at all suspicious one should advise the 
passing of the catheter. 


Case 1. Male, age forty, fell down an ele- 
vator shaft a distance of four stories. Sus- 
tained a fracture of the symphysis, a frac- 
ture through the right sacroiliac joint and a 
fracture of the lower third of both bones in 
both legs. He had no complications with his 
pelvic fractures. 


Case 2. Male, age twenty-seven, fell from 
a bridge two weeks before this examination 
was made and walked into the hospital. He 
has a fracture of the ascending and descend- 
ing rami of pubes. No complictions. 


Fic. 5. CASE 5. Female, age twenty-eight, hurt in 
interurban wreck. Fracture of both sides of pubes 
This happened to be complicated by a urinary P 


abscess. 


Case 3. Female, age thirty-eight. She was 
thrown from a sleigh and struck her hips. 
Fractured both ascending and descending 
rami on both sides of the pubes. There were 
no complications. 


\| 
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CasE 4. Male, age forty-eight, fireman. 
He was thrown from a fire truck while turn- 
ing a corner and sustained a fracture through 
the symphysis and the left sacroiliac joint. 
Complicating this was a rupture of the mem- 
branous urethra with many pockets of extra- 
vasated urine scattered throughout the per- 
ineum and down both thighs. 


CASE 0 


Fic. 6. Woman struck by an 
Fractured both sides of the symphysis 
hours later 


automolhile. 
Died three 


CASE 5. This 
patient was in an interurban wreck and frac- 
tured both the ascending and descending 
rami of the pubes. She has a rupture of the 


Female, age twenty-eight. 


one 
abscess was opened in the popliteal space. 


urethra and many urinary abscesses; 


CasE 6. Female, age fifty. This patient 
was struck by an automobile and had a frac- 
ture of both sides of the symphysis. She was 
very profoundly shocked when brought into 
the hospital and died three hours later. 
Postmortem revealed that the left deep 
epigastric artery was torn with a large hem- 


un 


orrhage which had dissected underneath the 
peritoneum almost all the way around the 
abdomen and up to the diaphragm. 


CasE 7. Female, age seven. This little girl 
was struck by an automobile and sustained a 


fracture of the symphysis and the wing of 
She 


the iltum through the acetabulum. 


4 


automobile. 
ilium through 


Fic. 7. Case 7. Little girl struck by 


Fracture of symphysis, wing of 


acetabulum 
passed a small amount of blood in the urine 
the first twenty-four hours but this cleared 
up and there were no other complications. 


Discusston.—Most of the cases that were 
complicated came into the hospital several 
days after their injury. The urinary ab- 
scesses were drained and a catheter passed 
from below, if possible; if not, we would 
operate through the perineum and pick up 
the torn ends of the urethra and unite them 
around a retention catheter and wait until a 
new urethra had formed. 
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TWO CASES OF LYMPHATIC DISEASE IN THE SAME 
FAMILY, WITH ROENTGEN FINDINGS* 


sy CHARLES M. 


SAN 


HE justification for reporting these 

two cases at this time lies not so much 
in the intrinsic interest of each case sepa- 
rately, though indeed this was not small, but 
in the occurrence of two supposedly allied 
conditions in the same family. The rarity of 
this occurrence may well place it in the cate- 
gory of coincidence. On the other hand, it 
may be of some interest and value to the 
clinician who is trying to work out a logical 
interrelationship between the various lym- 
phatic new growths, particularly in respect 
to their etiology. Very little of the available 
literature makes mention of the occurrence 
of these allied conditions in families, and 
then only to mention its rarity. 

From the roentgenological standpoint, 
they are of interest, particularly the latter 
case, as illustrating the value of the new 
diagnostic procedure of peritoneal inflation. 


Case I. The first case came under my no- 
tice in April, 1915, being referred by Dr. J. 
[. Beattie for roentgen examination of the 
chest of a young woman about sixteen years 
of age, whose previous history had been neg- 
ative except for the fact that one year pre- 
vious to this time she had had an enlarge- 
ment of the anterior cervical glands, which 
was diagnosed as tubercular adenitis. She 
was given a course of tuberculin treatment, 
and while the glands subsided somewhat, 
they did not entirely disappear, and were still 
present when the patient was seen at this 
time. About three months previous to this 
examination she had begun to suffer with 
marked dispnea, which had been constantly 
increasing, attended by a persistent cough. 
She had also begun to complain of a severe 
pain of an anginal character in the chest 
which radiated into the back and into the 
arms, particularly the left. There were oc- 
casional chills, with a moderate rise in tem- 
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perature and rapid pulse. The patient was 
first seen for this complaint about April 8, 
1915, and was seen by Dr. N. H. Bullock in 
consultation a few days later. At this exam- 
ination she was found to be running a slight 
temperature, around 101°, with distinct evi- 
dence of consolidation in the mediastinum 
and left upper thorax, and signs of fluid in 
the left chest. The left chest was aspirated 


Mediastinal lymphosarcoma. 


and sixteen ounces of bloody serum with- 
drawn. This was examined for tubercle ba- 
cilli, which were not found. The patient 
grew gradually worse; pain, dyspnea and 
cough becoming very severe, and she lost 
ground rapidly. She was removed to the Col- 
umbia Hospital, and a roentgen examina- 
tion was made which revealed a large medi- 
astinal tumor extending well up into the left 
upper chest and also less extensively beyond 
the right root region. 

Here a confusing element entered, tor a 
blood count had revealed a leukocytosis of 
about 24,000, with a large percentage of 
polynuclears. On the strength of this blood 
count a diagnosis was made of a probable 
mediastinal abscess. Dr. Emmet Rixford, of 
, Catalina Island. California, June 17-19, 1920, 
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Two Cases of 


San Francisco, saw the case in consultation, 
and on April 26 he and Dr. Beattie operated, 
and came upon a large solid tumor mass 
within the left chest which was diagnosed 
clinically as lymphosarcoma, and the patho- 
logical examination of a small gland re- 
moved at the time confirmed the diagnosis. 
The patient failed rapidly and died on May 
Ist. 


Case Il. A Bohemian, age seventy-five, a 
merchant, was admitted to the Santa Clara 
County Hospital about January 20, 1920. 
The family history was negative except that 
a daughter had died of a “tumor in the 
chest” about five vears before. The past his- 
tory was negative. The present illness began 
about nine months ago, when he said he 
strained himself lifting a heavy object, and 
injured the left ribs. There followed pain in 
the lower left ribs and lumbar region. This 
improved and grew worse at times. Four 
blood 
Since the 


peen 


weeks previously he spat 


and now has occasional epistaxis 


up some 


strain, as he called it, he has not en- 


tirely free from pain in his left side, and has 
considerable exertion 


dyspnea on_ slight 


Physical examination revealed an anemic old 
man, somewhat emaciated. Pupils equal and 
reacted to light and accommodation. The cer 
vical glands were all enlarged. 


The blood-vessels of the neck nad 


upper 
thorax were distended. There was an ex 
treme tenderness from the ninth to the 
eleventh ribs in the left axillary region; the 
same less marked on the right side. There 
was bulging of the costal angle the left, 
and the entire left chest appeared more 
prominent than the right, and lagged on res 
piration. The breath sounds were harsh all 


over the chest with a few friction sounds at 


the left base. 
tive. There was slight 


Heart examination was nega- 
arterioscle1 
revealed 


The examination of the abdomet 


the liver palpable at the costal rein and 
in the epigastrium. The border « he spleen 
was felt as a firm sharp edge reaching almost 
The lowe 1 bdomen 


full bladder, 


enlarged. 


down to the umbilicus 
was distended apparently by. a 
and the superficial veins were 
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The back was held rigid when he moved and 
there was some scoliosis. The knee jerks 
were slightly increased. 

Several examinations of the urine revealed 
occasional presence of considerable amount 
of blood. Blood examination of January 25th 
showed: hemoglobin 65 per cent, red cells 
3,984,000, white cells 142,600, of which 97 
per cent were lymphocytes. On February 
17th the hemoglobin was 50 per cent, the red 


CasE I] Lyvmphat leul 


emia. 


cells 3,25! W hite cells 


2.000, of which 
es. On April 17th 


95 per cent were lymphocyvt 
hemoglobin 60 per cent, 


the blood showed: 
red cells 2,816,000, white cells 41,400, of 
which 96 per cent were lymphocytes. The 
\Wassermann reaction was negative. 

Qn January 24th I made a roentgen ex- 
amination of the chest and inflated the peri- 
with method of 
The chest showed a dense 
infiltration of the glands of both roots, with 


trom 


oxvgen after the 
Stewart and Stein 


toneum 


rections 
The abdomen 
irged spleen, the 
notch being plainly visible in the roentgeno- 


lymphatic extension in all di 
the 
showed an 


roots into both chests 


immensely enl: 


eram, and in the liver shadow several denser 
areas which were taken to be patches of 


lymphatic tissue within the liver. 


\n interesting feature in this case was the 
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decided improvement in symptoms and in the 
blood picture, following the oxygen injec- 
tion. So much better did the patient feel that 
he insisted upon a repetition of the procedure 
about a week later. This phenomenon has 
been observed by other authors in certain 
blood diseases. The chief observation to be 
made on these two cases is in reference to 
the interrelationship of the two diseases 
with the addition of the third member of the 
group, lymphadenoma or Hodgkin’s disease. 


Gastrocolic Fistula 


The occurrence of these two lymphatic over- 
growths in a single family would perhaps 
suggest a little closer relationship even than 
has been supposed to exist, and if the pre- 
sentation of these two cases has added a 
morsel of evidence for those clinicians who 
are interested in this work the justification 
for their publication is ample. 

I am indebted to Drs. Beattie and Bullock 
and to Dr. D. R. Wilson for 
notes on these cases. 


the clinical 


GASTROCOLIC FISTULA* 


WirtuH A Report or A CASE 


By L. B. 


GROESCHEL, 
Roentgenologist, New York Diagnostic Clinics 
NEW YORK CITY 
ASTROCOLIC fistula is not a rare two hours p.c., constipation and headache. 


condition, but that it is infrequently 
diagnosed is evidenced by the lack of cases 
reported in the literature. Burnham, in an 
excellent article on this subject, reports two 
cases, and in a review of the literature states 
that Zweig found but 70 cases reported, 
only 11 of which had been diagnosed during 
life. Voorhoeve found 105 reported up to 
1912. Single cases have been reported by 
various others. It is thus noted that the 
clinical diagnosis of this condition is not 
common. 

In the case | am reporting the diagnosis 
was made by the roentgen ray following the 
injection of a barium-mucilage-of-acacia 
enema and demonstrated both by the fluoro- 
scope and the plate. The patient, male, age 
forty-eight, was referred by Dr. Harry 
Goldman. 

Family History.— Married twenty-one 
years, three children, wife in good health, 
otherwise negative. 

Past History.—Typhoid at sixteen years; 
sick six weeks. 

Present History.—For the past eighteen 
years patient has been having trouble with 
his stomach; indigestion, heartburn, pain 


*Thesis presented with application for membership in THE 


Pain at first was in epigastrium, and then 
throughout the entire abdomen. This con- 
tinued for a long time without improvement 
until nine years ago, when he had his ap- 
pendix removed and gall-bladder drained. 
No stones were found. In 1912 a second 
operation was performed. A gastro-enter- 
ostomy was done and gall-bladder removed. 
No ulcer of the stomach or duodenum was 
found. For one year the patient felt relieved 
as to his pain, but soon afterward the same 
trouble began again, except that the pain 
became localized in the gall-bladder area, 
radiating towards the back and right shoul- 
der. The patient formerly had an attack once 
every few months, but lately has had at- 
tacks about every two weeks, such attacks 
lasting three or four days and accompanied 
by sharp pains, belching, nausea (but no 
vomiting) and headache. He noticed that 
for two or three days following the stools 
were completely white and the urine quite 
dark. Stools were not fatty and only oc- 
casionally were they bulky. During the last 
two years the patient has been accustomed 
to wash his stomach after an attack with 
considerable relief. He sleeps well, but lately 
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is awakened by pain and obtains relief by a 
hot water bag and a change of position. He 
has lost twelve pounds in the last two years. 

A test meal consisting of two slices of 
bread and a glass of water 
half hours p.c. showed the following 


one and a 


Examination by Dr. Kunst 
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Undigested muscle fibers few 
Pus cells re) 
Fat marked amount 
Parasites oO 
Ova 


Remarks Many fatty acid crystals 


Urinalysis was practically negative. No 
bile was noted. Indican was normal. Albu- 
min and sugar were negative. 
The  gastro-enterological 
Kunstler) is as 


(Dr. 
““Gastro-entero- 
very marked 


report 
follows: 
logical examination reveals 


Color own 
Mucus 2 plus 
Occult blood O 
Fic. 1. October 30, 1919. After colon enema. Stomach 
beginning to fill 
70 
Total acidity [00 
Starch cells Few 
Pus O 
Blood O 
Necrotic tissue O 
Remarks Feces in contents 


Examination of Feces (Dr. Turck) 
Color Grayish white 
Consistency thin 
Reaction faintly acid 
Bile .... . . very faint trace 
Occult blood . . . . very faint trace 
Mucus 
Undigested vegetable fibers few 


Fic. 2. October 30, 


1919. After colon enema. Stomach 
partly filled 


hyperacidity with a gastric retention and a 
regurgitation of feces. The case appears to 
be one of obstruction of the colon or an 
opening from the stomach into the colon, 
possibly from an old operative interfer- 
ence.” 

Roentgen examination was conducted on 
October 30, 1919. The patient was given a 
barium-buttermilk meal of sixteen ounces in 
the erect position and fluoroscoped. The 
stomach filled normally. Peristalsis was very 
active. The antrum and first portion of the 
duodenum lay four inches to the right of the 
median line and adherent to the under sur- 
f the liver. No defect in the lesser 
curvature was noted. The duodenal cap 
filled normally without defect and was fixed 
by adhesions. 
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On the posterior wall near the middle line 
of the antrum and about one inch from the 
border of the greater curvature there was 


Fic. 3. October 30, 1919. Lateral view showing 
gastro-enterostomy. 


noted a large, patent gastro-enterostomy 
opening through which the meal was pass- 
ing rapidly. Just below the gut widened into 
a large pouch-like dilatation holding ap- 
proximately four ounces. Anteriorly to the 
gastro-enterostomy opening (as noted in the 
lateral position) and extending along the 
greater curvature for several inches the gas- 
tric wall assumed a moth-eaten appearance 

Six-hour examination showed a. slight 
residue of about an ounce in the stomach 
and the remaining portion of the meal in the 
terminal ileum and ascending colon. Twen 
ty-four-hour examination showed the stom- 
ach and small intestines empty. A_ slight 
amount of the meal had been evacuated and 
the remainder filled the colon. The hepatic 
flexure lay in a normal position but was 
fixed by adhesions. The transverse colon 
passed, transversely, across the abdomen 
from just above the crest of the right ilium 
to the splenic flexure which was in a normal 
position. No fistulous tract was noted. 

A barium colon enema was then given 
(after a preliminary cleansing enema) and 
observed fluoroscopically during the admin- 


Fistula 


istration. The rectum, sigmoid, descending 
and transverse colon filled normally, but the 
ascending colon and cecum ballooned out to 


Fic. 4. October 30, 1919. Anterior-posterior view, 
showing gastro-enterostomy\ 


Fic. 5. October 30, 1919. Anterior-posterio1 
showing gastro-enterostomy 


practically twice the size. At the same time 
a quantity of the barium mixture was ob- 
served spreading out through the gastric 
area and assuming the gastric shape and 
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appearance of rugae. A plate was made im- 
mediately which confirmed this observation. 


The opening from the colon to t 


stomach 


Fic. 6. October 31, 1919. Twenty-four hour plate 
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Three days later, after a thorough ca- 
tharsis and preliminary cleansing enema, the 
barium enema was repeated with the same 
result, with the exception that the gastric 
area filled more fully in the region of the 
splenic flexure. A diagnosis of gastrocolic 
fistula was made. 


SUBSEQUENT REPORT 


Several weeks after this examination the 
patient went to the Mayo Clinic for con- 
lirmation and observation. During this time 
he had no recurrence of his gastric symp- 
toms. He felt exceptionally well and gained 
a pound and a half. He was rayed there 
twice at intervals of about a week, and no 
abnormal condition was found (Report of 
Dr. Eustermann ). 

The patient returned to New York City 
and felt very well until about the last week 
in February, 1920, when he had a sudden 
fainting spell one evening, followed by a 
return of all previously noted symptoms. 


Fic. 7. March 4, 1920. Ten minutes 


arium 

enema. Small amount of mixture 1 omach 
could not be made out. The barium now 1n 
the stomach was a few minutes later noted 


passing out again through the gastro-enter- 
ostomy opening. 


8. 


March 4, 1 


enema. Stomach 


20. Fifteen minutes after barium 
filled. Second half of transverse 


colon and ascending colon empty 


He was returned to me for radiograph- 


The report at this time 
(March 4, 1920) is as follows: 


ic examination. 
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“The patient’s colon (barium enema) 
shows, under the fluoroscopic examination 
during the administration, the mixture pass- 
ing freely throughout without obstruction 
and filling out the hepatic flexure, ascending 
colon and cecum. Observation over a period 
of five minutes did not show any of the 
barium mixture passing into the stomach. 
Five minutes later a plate was made to il- 
lustrate this condition, and developed im- 
mediately, when it was noted that there was 
a constriction about the middle of the colon 
opposite the site of the gastro-enterostomy 
opening and that there was a small amount 
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of bismuth in the stomach. The ileocecal 
valve was competent and there was no re- 
gurgitation of the barium mixture back- 
ward through this opening, excluding the 
possibility of the enema passing backward 
through the small intestines. There was 
noted a small amount of the mixture pass- 
ing from the stomach through the gastro- 
enterostomy opening. Five minutes later a 
second plate was made which showed the 
ascending colon and the first half of the 
transverse colon, up to previously noted con- 
striction, empty, and the stomach filled with 
barium mixture.” 


TREATMENT OF THE 


ECZEMA GROUP 


By F. J. EICHENLAUB, 


Instructor in Dermatology and Syphilology, Georgetown University Medical School, and 


Howard University Medical School 


WASHINGTON, D. ¢ 


HIS study is an effort to obtain statis- 

tically the approximate efficiency of 
the roentgen ray in the treatment of the 
class of dermatoses which in the past we 
have called eczema. 

One hundred cases falling under this gen- 
eral category were selected from the files 
in the office of Dr. H. H. Hazen and myself, 
the only consideration being that the chief 
reliance in treatment had been the x-ray and 
that the cases, all private, were followed 
sufficiently long to draw conclusions. Nine 
of these cases were clear-cut neuroderma- 
titis, recently reviewed by Wise.’ In all of 
these nine a clear history of mental stress 
had preceded the outbreak. In several there 
had been a number of attacks following 
mental stress. All presented typical lichenifi- 
cations at the flexors of the elbows and 
knees, back of the neck, etc. This is an un- 
doubted clinical entity, but in the past it has 
been called eczema, and is still so regarded 

1Wise. Jour. Cut. Dis., 1919, xxxvii, 590. 

2See discussion of Wise’s paper. 


by many men.” The other 91 cases ranged 
from small patches of dermatitis on the 
hands due to external irritation to extensive 
cases of generalized eczema, probably chief- 
ly due to internal factors—soap dermatitis, 
primrose dermatitis, irritation from various 
trades, urticarial eczema, etc. 

Treatment consisted in the administration 
of approximately one-half H_ skin units 
every two weeks over all affected areas. 
Our technique was 4 milliamperes, 7% inch 
spark gap, 9 inch focal skin distance, 35 
seconds for each application. In exceptional 
cases slightly smaller doses were adminis- 
tered every ten days. The number of treat- 
ments required to clear up the condition 
varied greatly, and had little relation to the 
duration of the disease in many cases. A 
patch that had been present only a few 
weeks might require many months to cure, 
recurrence occurring time after time when 
the disease seemed conquered; while others 
that had been present for years cleared up 
with two or three applications of the ray. 


— 
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The cause, whether internal or external, 
played little part in the result of treatment. 
In general, the results were better with 
x-ray treatments than by any previously 
known method of attack, and while no effort 
is made to check the results in this study by 
comparison with cases not x-rayed, this fact 
was easily demonstrated many times. Fre- 
quently, to convince the patient or ourselves 
as to the effectiveness of the ray in a given 
case, we have treated only a part of the af- 
fected skin with the #-ray. Ten days later 
our patient has returned with the part so 
treated from 50 to 100 per cent better than 
the parts treated by other methods of in- 
ternal or external dosage with drugs. In this 
series of 100 cases the average number of 


treatments per case was about three 


Number lverage lverage 
numoe au } ire 
La irea t 
100 2.93 135.50 7 } 
{ 
1@ duration and mi o cure W 


to facilitate comparison 


The duration of the attack varied from 
two weeks to twenty years. In many of the 
cases where a long duration is noted there 
were periods of complete or partial freedom 
from the disease. For the most part, how- 
ever, the patients were never entirely free 
One case, for instance, a trade dermatitis, 
had been present for ten years or more with- 
out a single interval of freedom and without 
ever having been affected by treatment to any 
extent. After six x-ray applications he has 
been entirely free for over a year, although 
he has pursued his occupation of hospital 
orderly, and has not changed his mode of 
life in any way. This is unusual, however 


We have generally depended on the +-ray to 
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cure the patient. Recurrence has been pre- 
vented by finding the cause, and stopping it 
if possible. 

A case is considered cured when objective 
symptoms have entirely disappeared for sev- 
eral months, and have failed to reappear 
within the usual time of recurrence for that 
particular case when more than one attack 
had been present. In estimating the time to 
effect this cure and the number of treat- 
ments given, the entire period, including re- 
lapses, in which the patient was under our 
care was included. This acts as a balance to 
the duration where this term included a 
number of attacks with periods of freedom. 
The average time to cure, within the mean- 
ing of that word as here defined, was ap- 
proximately two months. 

Out of 100 cases there were 4 per cent 
failures. We considered cases as failures 
which did not respond at all or were only 
partially benefited. There were only four 
cases, therefore, which did not entirely clear 
up under treatment. In two of these we 
failed entirely, the other two received only 
temporary benefit. This percentage of cures 
is probably higher than actually obtained, as 
a few cases were not included in the study 
which disappeared after the first visit, be- 
cause, perhaps, they became discouraged at 
not getting immediate results. We cannot 
say whether or not they could have been 
cured. 


CONCLUSIONS 


1. One hundred cases of eczema with an 
average duration of over two years took an 
average of two months and three treat- 
ments to cure. 


> 


2. Four per cent of the cases were fail- 
ures. 

3. The superiority of the x-ray over other 
forms of treatment is believed to be demon- 
strated for this group, and its routine use 
justified. 


SOME REMARKS ON THE PRESENT STATUS OF 
X-RAY THERAPEUTICS* 


By 


GEORGE W. 


HOLMES, 


M.D. 


Roentgenologist of Massachusetts General Hospital; Instructor of Roentgenology, Harvard Medical School 


BOSTON, 


OENTGENOLOGY and _sradiothera- 

peutics are comparatively recent terms 
in medicine. There are members of this So- 
ciety present who have been active workers 
in and contributors to this science since its 
very beginning. It is, therefore, unnecessary 
for me—even if it were possible in the time 
at my disposal—to attempt anything like a 
review of the literature, or to call to your 
attention the names of those men whose 
work has placed this method of treatment on 
its present sound basis. 

[ shall, therefore, confine my remarks to a 
brief outline of the steps in advance which 
seem to me most important, and to a dis- 
cussion of the principles underlying the suc- 
cessful treatment of disease by the roentgen 
ray, particularly of the results obtained in 
this country. 

In a review of this subject, one is of ne- 
cessity impressed with the failure to increase 
to any great extent the number of cures ob- 
tained over those of ten or twelve vears ago, 
although during this period great improve- 
ment has been made in the apparatus placed 
at our disposal, and although in the fields of 
physics and biology discoveries of far-reach 
ing importance have been made. 

During this period the attitude of the gen- 
eral medical profession towards our specialty 
has shown a great change for the better. 
Ten years ago skepticism was the rule; now 
we are receiving the benefits of the careful 
work and the attitude 
taken by the early teachers, and opportunity 
for work in this field is almost unlimited. 

In the American Roentgen Ray 
Society published in book form the proceed- 
ings of their annual meeting held in Cincin- 
nati. Papers were read at this meeting by 
Pfahler, Pancoast, Johnston, Williams and 
others, giving the results obtained and the 
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*Read before the New York on the 
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technique used in the treatment of carcin- 
oma, sarcoma—the so-called blood disease, 
and the disease of the ductless gland. The 
results which were recorded in their papers 
compare quite favorably with those being 
obtained to-day, nor has there been any 
great change in the method of application, 
other than that which would naturally come 
with improvement of apparatus. 

Why has the radiotherapeutist failed to 
keep step with his co-workers, the physicist 
and the biologist ? Surely it is not because of 
lack of material, but rather, I think, because 
those men who from their knowledge and 
experience could have advanced the science 
have been overwhelmed with routine work, 
and have not been able to surround them- 
selves with student workers who could carry 
out their ideas, as have the advanced workers 
in other fields. 

That the Society as a whole is alive to this 
condition is shown by its action at the meet- 
ing in Minneapolis this year, when it was 
voted to establish the Caldwell lecture and 
the Leonard prize fund for original research. 
It is because of the absence of the purely) 
research workers in our large clinical labora- 
tories, I believe, that we have not advanced 
as rapidly as our colleagues. If the next ten 
years are not to be a repetition of the past, 
some individual effort must be made to rem- 
edy this evil. 

\lmost from the beginning, original re 
search in this field has been directed along 
four distinct lines: 

1. Method to determine the amount 
radiation used. 


of 


2. Method for determining the quality of 
radiation, and the selection of different quali- 
ties for different diseases and conditions. 

3. The effect of radiation upon normal 
and pathological tissue. 

Anniversary of the Discovery of X-Rays, 
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4. The effect of treatment upon the indi- 
vidual as a whole and his reaction to it. 


Let us consider briefly what has been ac- 
complished under these four headings. 

Method to Determine the Amount of Ra- 
dation Used.—The measure of dosage has 


been determined with considerable 
in two ways: 


Success 


(1) The direct, by measurement of the 
amount of radiation reaching the tissues be- 
ing treated. 

(2) The indirect, by measurement of the 
amount of electrical energy supplied to the 
tube, and from this computing the amount 
of energy in the form of radiation coming 
from it. 

The pastille, first introduced by Sobround, 
and later elaborated by Holzknecht and 
Hampson, is an example of the first method, 
and for a considerable time it was the most 
accurate method available. There are diffi- 
culties in their use, however: 

(1) They depend upon a color change, 
and this change is very slight. Errors of as 
much as 50 per cent may result from this 
source alone. 

(2) Their rate of change varies with dif- 
ferent qualities of radiation, long waves af 
fecting them to a relatively greater extent 
than short ones. 


(3) They deteriorate and become inac- 
curate unless kept in an atmosphere contain- 
ing the proper amount of moisture. Even in 
the hands of the most careful and well 
trained men, it is probable that errors of 20 
to 50 per cent occur. 

Kienboeck substituted strips of photo 
graphic paper for the pastille. This elimin- 
ated the errors due to changes in the quali- 
tv of ravs used, but is a cumbersome and 
difficult method, and was never v popular 


in this country 

The indirect method of measurement is 
largely an American achievement and was 
made possible by the development of the 
interrupterless type of transformer by Snook 
and the hot cathode tube by Cor lidge, even 
before the introduction of the Coolidge tube 

Sewell Cabot developed an interrupterless 
transformer with which it was possible to 
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estimate with considerable accuracy the ra- 
diation from a gas tube; and in 1914, I pub- 
lished in the JOURNAL of this Society a table 
of dosage based on the amount of electrical 
energy supplied to the tube when using a 
Cabot machine. 

The Coolidge tube has greatly simplified 
this method of measurement, and the work 
of Mackee, Shearer and others has caused 
the indirect method to be generally adopted 
throughout America. It has the advantage of 
convenience, and is probably more accurate 
than pastille or paper, but is by no means en- 
tirely satisfactory. The table of dosage used 
with one machine cannot always be used 
with another, particularly if the wave form 
is different. The voltage is still a difficult 
factor to determine, and the amount of ra- 
diant energy coming from a tube does not 
depend entirely upon the amount of electrical 
energ\ supplied to it. 

A method of direct measurement which 
has not yet come into general use, but which 
seems to offer considerable promise, is the 
ionization chamber adapted for practical 
work. With this instrument it is possible to 
measure with considerable accuracy not only 
the amount of radiation reaching the part 
being treated, but by placing a second cham- 
ber below, the amount actually absorbed can 
be measured. 


Method for Determining the Quality of 
Radiation, and the Selection of Different 
Oualities for Different Diseases and Condi- 
tions.—Although it has been shown experi- 


mentally, at least, that the effect of radia- 
tion does not depend upon kind, but upon 
quantity of rays absorbed, it is still necessary 
to use rays of a certain quality to obtain 
the maximum effect at different levels below 
the surface. 

Many of the early writers recommend the 
use of the “hard tube” in the treatment of 
deep-seated lesions, and in 1905, Pfahler 
adopted the use of filters to shut out the soft 
rays. 

The more recent work of the Braggs has 
made it possible to analyze .v-radiation, and 
to formulate laws governing their produc- 
tion and absorption. But as yet no practical 
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method has been devised for using rays of a 
single wave length in the treatment of dis- 
ease. Until this can be done, some of us who 
have seen metastatic nodules in the skin 
which persisted through a full course of 
treatment with filtered radiation disappear 
rapidly when unfiltered rays were used, will 
doubt the statement that quantity and not 
quality is of supreme importance. 

There is a tendency at the present time to 
use rays of shorter and shorter wave length, 
and it is quite possible that we are reaching 
a point where the rays used may pass to a 
large extent through the diseased tissue and 
produce unnecessary injurious effects upon 
the underlying organs. The very short wave 
lengths have been used in an effort to save 
the overlying tissues; perhaps more reliance 
should be placed upon cross firing and upon 
increasing the target skin distance. The value 
of distance in equalizing the dose throughout 
a given mass of tissue is well known and is 
explained by the inverse square law. 

During the past year I have used a 16 inch 
target skin distance where I was especially 
anxious to avoid an erythema or where the 
mass treated was unduly large or deep, and 
I am sure that my results have been better 
than with the standard 8 inch distance. The 
Huntington Hospital of Boston is planning 
to use a 24 inch distance. | am aware that 
there is nothing new in this suggestion, but 
I believe that it is not sufficiently well recog- 
nized in this country. 

The Effect of Radiation upon Normal and 
Pathological Tissue-—Dr. Robert B. Green- 
ough, in July of this year, read a paper be- 
fore the International Society of Surgeons, 
in which he discusses at considerable length 
the biological and therapeutic effects to be 
expected from treatment with x-rays or ra- 
dium. He sums up the present knowledge of 
this subject as follows: 

1. Living tissue may be destroyed en 
masse. 

2. Growth may be temporarily inhibited. 

3. Rapidity of growth may be stimulated. 

4. The manner of growth may be modi- 
fied. 

And he further states that in the terms of 
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these four phenomena, we must consider the 
action of radiation in the treatment of dis- 
ease. 

There seems to be ample support for 
Greenough’s conclusions. His statements are 
based on the results of laboratory experi- 
ments conducted by physicists and biologists, 
both in this country and abroad. They are 
also borne out to a considerable extent by 
clinical observations. He believes that in the 
treatment of malignant disease, in order to 
produce a cure, all of the malignant tissue 
must be destroyed, and that mass destruc- 
tion is the only way to bring about this 
result. 

[f we grant this hypothesis, there can be 
very little if any possible advantage in treat- 
ment by radiation over that of surgery, a 
possible exception being those superficial le- 
sions occurring in positions where scar for- 
mation is to be avoided. 

There is, however, I believe, an equally 
good theory, namely, that malignant disease 
may be destroyed by stimulation of the con- 
nective tissue around it, in this way shutting 
off its blood supply and arresting develop- 
ment. Nearly every pathologist who has 
studied the effect of radiation has noted that 
connective tissue changes are the earliest to 
appear, and that they are a characteristic 
finding in tissue which has been under pro- 
longed radiation. 

Dr. Wolbach of the Harvard Medical 
School is an advocate of this theory. Dr. 
Martin, working with Dr. Wolbach, made 
some experiments on rabbits which to some 
extent confirmed this theory. 

Another possibility of the cause of cell de- 
struction by radiation is that some antibody 
or ferment is produced in the blood or tissues 
which has a destructive or inhibiting action 
on tumor cells. Dr. Crane suggested such 
a possibility in 1907, and there is a large 
amount of experimental and clinical data 
which seems to confirm such a theory. 

That radiation is capable of inhibiting 
growth can be demonstrated by observing its 
effect upon individual cells. 

If a mononuclear organism, such as para- 
mecium, be exposed to a sufficient amount of 
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*#-radiation, cell division ceases; but if the 
dose is not sufficient to kill the organism, and 
the animal is not exposed to repeated doses, 
it will soon begin to divide and the rate of 
division will be considerably increased, so 
that in a short period of time the rayed ani- 
mal will have divided as many times as an 
unexposed organism used as a control. 

This power of inhibiting cell division and 
of maintaining it for considerable periods of 
time, is of practical importance to us in 
treatment, particularly in treating a glandu- 
lar disease, such as hyperthyroidism. It may 
not be necessary to destroy with massive 
doses the structure of the thy roid oland, but 
by giving a relatively small dose at rather 
frequent intervals, we may inhibit its func- 
tion and maintain it until the vici 
has been broken and the individual recovers 
from the disease. In the treatment of deep- 
seated malignant disease, where it is not pos- 
sible to destroy all of the pathological tissue, 
radiation should be 


us circle 


sufficiently 
maintain this inhibiting power 

Modification of Cell Growth by Radiation. 
—In addition to its destructive, inhibiting 
and stimulating powers, the action of radia- 
tion on organisms tends to modify and influ- 
ence its growth. Irregularities take place, and 


requent to 


changes in the shape and characteristics of 
the cells have been noted. When frog’s eggs 
are rayed, monstrosities will appear among 
the tadpoles. This has also been demon- 
strated when using the eggs of fowls. When 
pregnant guinea pigs and rabbits are sub- 
jected to heavy raying, similar monstrosities 
have been produced. Recently a case was 
reported in which an abnormality of this 
kind appeared in the human fetus, where the 
mother had been treated for fibroids. At- 
temps to stimulate normal cells by radiation 
until they take on malignant form has, how- 
ever, so far been unsuccessful. In applying 
radiation should be sufficiently frequent to 
therefore justified in hoping that the modi- 
fication will be a beneficial one. 

The Effect of Treatment upon the Indi- 
wmdual asa Whole, and His Reaction to it.— 
That prolonged or extensive radiation may 
have a profound effect upon the individual 
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as a whole is well known, perhaps the most 
striking evidence being the so-called treat- 
ment sickness, the exact cause of which is 
unknown. One of the early theories advanced 
was that this sickness was caused by inhala- 
tion of gases pr duced by the high potential 
discharge. Pfahler able to diminish 
somewhat the amount of sickness occurring 
in his patients by better ventilation in the 
treatment room, but this theory does not 
fully account for the condition, as similar 


Was 


symptoms have occurred after heavy expos- 
ure to radium. Lang suggested the possibility 
of acidosis and the use of 
sodium bicarbonate. More recent studies of 
the blood, particularly of the blood nitrogen, 
indicate that the acidity is somewhat raised 
after radiation, and that this is due to an 
increase in the hydrogen ion content. Much 
more work will be necessary before one can 


recommended 


make any definite statements as to the cause 
of treatment 
several 


sickness. Probably there are 
factors entering into it, the most 
active of which is due to 
change in the blood. 


some obscure 

Other evidence which we have of the gen- 
eral effect of .radiation is the improvement 
in the general well-being of the patient. This 
is apparently brought about to a considerable 
extent by an increase of metabolism. That 
the metabolic increased has been 
shown by studies on individual cells and by 
basal-metabolism tests of individuals under- 
going treatment. 


rate is 


Other evidence which should not, perhaps, 
be classed as affecting the organism as a 
whole, but in which the effect is not entirely 
local, are such findings as the disappearance 
of glands at a distance from the part rayed, 
a frequent occurrence in Hodgkin’s disease. 
Knox observes that patients with malignant 
disease who have a fairly good color index 
respond much better to radiation than those 
in whom the red count is low, and he attrib- 
utes this to the better opportunity for the 
production of secondary radiation from the 
hemoglobin in the blood in cases with a high 
or normal red count. 

Smith and Clapps have injected the blood 
of a patient suffering from leukemia who 
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had previously derived benefit from -r-ray 
treatment into unrayed patients suffering 
from the same disease. This procedure pro- 
duced a decided drop in the white count in 
the blood of the patients so treated, whereas 
the injection of normal blood or blood from 
untreated leukemia patients caused a raise in 
the count. 

In a recent discussion of this subject with 
Dr. George Minot he stated that he had ob- 
served that the glutinating properties of the 
blood are diminished after radiation, that is, 
the blood of patients who have had typhoid 
fever loses to a considerable extent its power 
of causing clumping of the typhoid bacillus. 

A theory has been advanced that the ac- 
tivity of radiation on tissues is due to the 
action of enzymes, and that the ionization of 
the tissues by changing the acidity of the 
tissue juices stimulates or depresses these 
enzymes. The literature on this subject 
was carefully reviewed, and some additional 
original work presented by 
1914. 

All this data, which has been accumulated 
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in the laboratories, is of importance in the 
treatment of the patients who come to us for 
relief, particularly that group which consti- 
tutes the greater number—those suffering 
from malignant disease, and we must not 
rely entirely upon any one method or theory. 

Once a malignant growth has metasta- 
sized, permanent cure is not to be expected 
by any means. Surgical statistics do not give 
us any great hope, particularly if we exclude 
those cases with enlarged glands of inflam- 
matory origin. In my personal observations 
I have been disappointed with the results of 
postoperative and pre-operative raying. | 
have seen very rapid recurrence take place, 
even recurring in the skin of patients who 
were at the time being subjected to heavy 
roentgen therapy. 

When a patient suffering from malignant 
dlisease himself 
should be considered in the following man- 
ner: 


presents 


1. Is there any evidence that the disease 
has metastasized? If not, complete removal 
by surgery should be undertaken at once with 


at the clinic, he 
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every hope for permanent cure. If metastasis 
has taken place, we must decide whether we 
are going to attempt a complete cure or 
whether our treatment shall be palliative. If 
we decide that there is hope of a complete 
cure, surgery is still probably the method of 
choice, but I believe that where extensive 
dissections are required, the results will be 
disappointing. If surgery is not attempted, 
then we may treat with -ray or radium or 
both, and here again two methods are open 
to us. 

2. Shall we attempt a complete destruction 
of the malignant cells regardless of the pain 
and discomfort which we are likely to cause 
the patient, even continuing the dose to a 
point which brings on actual sickness, or 
shall we confine ourselves to a dose which 
will not produce painful erythema, keeping 
the number of limited that the 
patient’s natural resistance will not be de- 
stroyed by repeated attacks of sickness, and 
using a ray of not too great penetration, with 
a distance sufficiently great to warrant an 
even distribution through the part being 
rayed ? 


areas SO 


In this way we may hope to inhibit the 
growth of the malignant cells, and at the 
same time stimulate the production of a lim- 
iting envelope of connective tissue. 

When one considers the extremely small 
number of cures of malignant tumors by any 
method after metastasis has taken place, | 
believe the latter procedure is more rational. 
In this way life is prolonged and made com- 
fortable. The superficial lesions—such as the 
large ulcers—are avoided, and death occurs 
usually from deep metastasis. 

Recently we have had a small group of 
cases of carcinoma of the breast in which 
there was evidence of metastasis, glands be 
ing palpable in the axilla and above the clav- 
icle. For this or other reasons they were not 
operated on, but were subjected to «-ray 
treatment alone. These cases have certainly 


done much better than similar cases operated 
upon and followed by radiation. 

| cannot but feel that the operation in 
some way breaks down the natural resistance 
of the patient, and interferes with the wall- 


Present Status of 


ing-off process which is the result of con- 
nective tissue stimulation. 
In the treatment of non-malignant disease 


it is quite possible that it is not necessary to 
attempt cell destruction, but that a dose suff- 
cient to inhibit cell activity maintained over 


a considerable period of time is all that is 
necessary or required. 
Waters in his experiments on dogs and 


rabbits was unable to produce any definite 
changes in the thyroid gland unless the dose 
was sufficiently large to produce permanent 
injuries to the skin. 

My own observations in the treatment of 
hyperthyroidism rather confirm this idea. | 
have yet to see a case of myxedema proved 
positively to be due to .v-ray treatment. Cases 
have under radiation, but 
myxedema is a fairly common end resultant 
in hyperthyroidism. 


( ccurred W hile 


A small group of cases which suddenly 
dropped to below normal under treatment 
have since returned to normal, suggesting 
that their symptoms were due to inhibited 
glandular function rather than dest1 


tive 
\ case of malignant thyroid, wh s had 
heavy radiation off and on since 1913, has a 
metabolism to-day which is only ten points 
below normal. The average radiologist doing 
fluoroscopic work has his thyroid region ex- 


posed to a considerable amount of radiation 
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of a short wave length. If the amount re- 
ceived is very small it should produce stimu- 
lation. If it is sufficiently large it should de- 
stroy the gland. With this idea in mind, I 
recently had my own metabolism done, and 
it was a few points below normal. Apparent- 
ly the amount of radiation which I have re- 
ceived has had no stimulating effect upon 
the thyroid gland. It would be interesting, I 
think, if other radiologists would have this 
simple test made. 

In closing, | again wish to call your at- 
tention to the necessity of developing a group 
of clinical workers in our large «-ray lab- 
oratories, and to the importance of better 
cooperation with the internist and surgeon. 
What little success we have had in the treat- 
ment of goiter at the Massachusetts Gen- 
eral Hospital has been due, I am sure, to a 
very large extent, to the good cooperation 
which we have had with the clinical labora- 
tories, the internists and the surgeons. 

The cases have been very carefully se- 
lected. The progress of the treatment has 
been followed by all available means, and no 
therapeutic measure which would be of bene- 
fit to the patient, such as rest and sedative 
drugs, has been neglected. What is true in 
the treatment of goiter is equally true in the 
other diseases which we are called upon to 


treat 


THE REDUCTION OF RADIOGRAPHIC EXPOSURES TO ONE 
TWENTY-FIFTH OF THE NORMAL AMOUNT BY 
MEANS OF THE “IMPEX” X-RAY PLATE 
By DR. LEONARD LEVY, m.a. (Cantab.) F.1.c. 
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HE question of the reduction of radio- 

graphic exposure to the lowest amount 
possible is one of the utmost importance to 
all roentgenologists. Progress in this direc- 
tion has for many years past been achieved 
almost entirely by increasing the power of 
the unit supplying the high tension discharge 
and by the improvement of the .+-ray tube. 
Some advance has been effected by improve- 
ment of intensifying screens, by the use of 
which excellent radiographs can now be ob- 
tained, with a ratio of reduction in exposure 
of one-fifth to one-tenth according to the 
subject. 

In spite of the fact that sufficiently power- 
ful apparatus is in existence to permit of ex- 
posures of a fraction of a second on any 
medical subject, the demand for still further 
rapidity on the part of the +-ray plate is as 
insistent as ever, not only to reduce the 
period of exposure, but to enable the distance 
between the +-ray tube and the plate to be 
increased in order to obtain better definition. 

If the various measures taken to effect 
reduction of exposure be considered, it is 
somewhat remarkable that for many years 
past the speed of the plates employed for 
radiography has remained practically con- 
stant. It would almost appear, indeed, that 
with the present type of plate a limit has 
been reached. 

In view of this fact, that the speeds of 
all plates produced by various manufacturers 
of the highest repute are about the same, it 
does not appear to be likely that experiments 
upon the ordinary lines of plate manufacture 
would lead to a considerable reduction in the 
exposure required. A trifling increase in 
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speed might possibly be attained, but a con- 
siderable multiplication could not reasonably 
be expected. 

For these reasons, it was thought best to 
consider the production of a plate upon en- 
tirely new lines, and the question of the pro- 
duction of a plate and intensifying screen in 
one soon presented itself as a possible solu- 
tion. We had been aware for a long time that 
the normal reduction of exposure effected by 
an intensifying screen, say 10-1, was by no 
means the limit attainable with the plates 
available and with the type of calcium tung- 
state used for the production of intensifying 
screens. For example, if the salt were coated 
on the screen with just sufficient emulsion 
to retain it on the backing, an increase of 
speed of 15-1 could be obtained (as com- 
pared to the usual 10-1). Such a screen 
would be useless in practice as the surface is 
too fragile. This observation served, how- 
ever, as an indication, and it might reason- 
ably be expected that a still closer contact 
between the fluorescent substance and the 
sensitive film might well lead to a consider- 
able further increase in the efficiency of the 
salt as a means of reducing exposures. 

The fluorescent material might be mixed 
in with the emulsion before coating. This 
method would not, however, be likely to be 
effective unless the fluorescent material were 
transparent. In addition to this the resulting 
image would almost certainly be grainy and 
the method of production would to some 
extent defeat its own object. Owing to the 
separation of the particles of reduced silver 
on the plate by the particles of fluorescent 
salt, the net effect of this construction would 
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be to reduce exposures to a certain extent on 
this account. 

The alternative method of production 1s to 
have the fluorescent material coated as a 
layer in contact with the sensitive film. A 
plate for radiography, constructed in this 
manner, must fulfil certain desiderata before 
it can be considered. These requirements are: 

1. Technical perfection of the resulting 
radiograph. The image must be absolutely) 
free from grain and from any mechanical 


faults, and must be equal in this respect to 


radiographs made from ordinary .v-ray plates 
without intensifying screens. 

2. With certain subjects both perfection 
of detail and degree of contrast leave some 


thing to be desired in the case rdinary 
desirable 
that a new plate should not merely « ual but 


v-ray plates. In these respects 11 


should excel existing types of pl 


3. The cost of the new plate must not be 
materially greater than that existing 
plates. 

4. The use of the new plate must not intro 


duce any manipulators difficulties. It should 
be just as simple to use and to develop as the 


existing type of plate 


In order that these desiderata 1 be com 
pletely fulfilled, it is quite oby that the 
fluorescent material must be far more ef- 
fective than it is in the case of the most efh 
cient intensifying screens so far produced. 
If the radiographs produced by the use of 
an ordinary .v-ray plate and an intensifying 
screen are considered in the hieht f the de- 
siderata mentioned, it will readily be per 


ceived that none of the requirements are 
properly fulfilled. For example: 

1. The screen image is always slightly 
more grainy than a radiograph taken with- 
out a screen. 

2. When an intensifving screen is used, 
mechanical faults are liable to occur owing 
to particles of dust on the screet the sur- 
face of the latter becoming soiled, or to bad 
contact due to inefficient or warped cassettes, 
Cue. 

3. The fitting of a screen and plate into a 


cassette is a little troublesome and means 


multiplication of screens and cassettes for a 
sequence of exposures. 

4. The cost of the fluorescent material per 
screen if coated on a plate would increase the 
cost of the latter several hundred per cent. 

If the fluorescent material were coated on 
the plate so as to be in optical contact with 
the light-sensitive emulsion, we may reason- 
ably expect to obtain a much better result, 
because there will be no absorption of the 
fluorescent light by any coating medium be- 
fore it has a chance to affect the light-sensi- 
tive film. 

After a large number of experiments a 
plate has been produced which we believe 
marks a considerable advance and in which 
the desirable characteristics which have been 
enumerated have been completely fulfilled. 


This plate, which has been given the name 
of the “Impex” plate, was first described at 
a meeting of the Roentgen Society in De- 
cember, 1920. The present paper, while it 
embodies all the introductory information 
contained in the first communication, con- 
tains in addition a variety of facts concern- 
ing the application and use of the new plate, 
which facts have become known as a result 
of the actual manufacture and use of the 
plate ona large scale. 


DESCRIPTION OF TITE IMPEX PLATE 


The Impex plate consists essentially of an 
x-ray plate coated with a special type of 
silver-bromide emulsion, on which is coated 
as a second layer a small quantity of special- 
ly prepared fluorescent calcium tungstate. 

The light-sensitive emulsion is composed 
of specially hardened gelatine, in order to 
facilitate the subsequent removal of the 
fluorescent coating (henceforth termed the 
“Impex layer”) without any injury to the 
former. 

The coated plate is exposed for a very 
short period, which may be anything from 
one-twentieth to one-thirtieth of the normal 
exposure and which varies with the nature 
of the object to be radiographed and the 


hardness of the tube (q. v.). Before develop- 
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ment the plate is placed in warm water for 
two or three minutes, when the top layer 
containing the calcium tungstate dissolves 
oft. The final portions of this coating can if 
necessary be removed by rubbing with a pad 
of cotton-wool. Owing to the special nature 
of the light-sensitive emulsion, the latter is 
entirely unaffected by this treatment, and the 
plate is then developed and fixed in the usual 
manner. 

If the plate is placed in the vertical plane, 
in a tank containing warm water, the top 
layer dissolves off and sinks to the bottom. 
A slight rinse under the cold water tap is all 
that is necessary before developing and fix- 
ing in the usual manner. 


MODUS OPERANDI OF THE IMPEX LAYER 


It will at first sight appear that the Impex 
plate is merely a combination of a plate and 
intensifying screen in one. Such, however, is 
not the case. The method of construction 
of the plate is such that entirely new and 
hitherto unknown factors are beneficially 
brought into play, with the result that the 
characteristics of Impex radiographs differ 
both from radiographs taken with ordinary 
x-ray plates and from those obtained by the 
use of an ordinary plate or double-coated 
film with intensifying screen or screens. 


EMISSION SPECTRUM oF 


— 
Fic. 1. Emission spectrum of calcium tungstate. 


The fluorescence of calcium tungstate un- 
der x-rays may now be considered. The 
authors have proved by experiment that if 
the calcium tungstate is in optical contact 
with the silver bromide emulsion, it is thirty 
to fifty times more efficient in reducing ex- 
posure than it is if used in the form of an 
intensifying screen. This observation imme- 
diately brought the question of the coated 
plate into the realm of practical realization. 
The reason for this enormously enhanced 
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efficiency is elucidated by the accompanying 
curve showing the emission spectrum of the 
fluorescence of calcium tungstate when ex- 
cited by x-rays. (Fig. 1.) 

It will be observed that a considerable pro- 
portion of the fluorescence of this salt oc- 
curs in the ultra-violet region. These short 
waves are entirely absorbed by the various 
media of which intensifying screens are con- 
structed, and their actinic effect upon the 
plate is therefore entirely lost. In the Impex 
plate they are completely conserved, and the 
results prove that these short waves are many 
times more potent actinically than the longer 
waves which are the only ones effective in 
the case of intensifying screens. 

The sensitive emulsion of the Impex plate 
is treated so as to possess two maxima of 
sensitiveness, one in the blue violet (visible ) 
and another in the ultra-violet, the center of 
which is about = 245 These correspt nd 
fairly approximately to two of the maxima 
in the emission spectrum of calcium tungs- 
tate when This inter- 
adjustment of sensitiveness of the emulsion 


excited. by -v-rays. 
to the emission spectrum maxima is respons 

ible for a considerable increase in the speed 
of the plate. 

Apart from speed, the optical contact of 
the Impex layer on the sensitive emulsion 
has the effect of totally eliminating graini 
ness on the resulting negative. However 
tightly 
against the film of the plate during exposure, 


an intensifying screen is pressed 


it is never possible to get anything like true 
optical contact, and the resulting irradiation 
due to imperfect contact between the fluor- 
escing material and the sensitive emulsion 
militates against obtaining the best definition 
MANIPULATION OF IMPEX PLATES 

A. Removal of Impex Layer.—The Impex 
layer is readily soluble in water at a tempera- 
ture of 105° to 110° F. (The precise tem- 
perature is immaterial.) A convenient meth- 
od of removing this laver is by standing the 


plate in a tank containing warm water at 
about 110° F. A number of plates are placed 
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in the tank and are removed for devel ypment 


as required. After standing for two or three 
minutes, the Impex layer dissolves off and 
sinks to the bottom of the tank. A rinse for 
a few seconds under a cold-water tap, to- 
gether with a slight rubbing with a tuft of 


cotton-wool, serves to remove the residual 
powder which still adheres to the plate. By 
the use of the tank method of removal, the 
increase of time required is less than one 
half minute per plate and the manipulation 
is actually quicker than using an intensifying 
screen. The plates are quite uninjured by be- 
ing left in the warm-water tank until it is 
convenient to proceed with their develop- 
ment. If preferred, however, each plate may 
be treated separately in an ordinary develop- 
ing dish containing warm water. A prelim- 
inary soaking of three minutes serves to ren- 
der the Impex layer easily removed by a tuft 
of cotton-wool when swilled under a cold- 
water tap. 

B. Development.—Owing to the fact that 
the emulsion has absorbed water during the 
removal of the Impex layer, it is desirable 
to use developer of rather more than the 
usual strength. This counteracts the dilution 
which it experiences on diffusing into the wet 
film. Equally good results can be obtained 
1, but the 
development will require a little longer for 


its ynpletion. Great care must be taken that 


with developer of ordinary strengtl 


luti n: other- 


the developer is completely in soluti 
wise black spots are certain to be produced. 


C. Fixation—The plate is fixed in an 


acid-fixing bath in the usual manner. Owing 
to the special nature of the emulsion, fixa- 
tion is rapid and is complete in less than 
five minutes. Very little density is lost in 


this operation. The plates should not be ex- 
posed to actinic light until completely fixed 


D. Safe-light s—The excessive 


sensitive 
ness of the Impex plate to ultra let light 
renders it necessary to employ suitable 


safe-light. A special greenish vellow light is 
recommended, the transmission spectrum of 
which is shown in Figure 2 (top 


aad 


Some 


green and orange safe-lights transmit ultra- 
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violet light and are thus unsuitable, but a 
good ruby light is perfectly safe. 

A comparatively slight amount of light- 
fogging considerably reduces the sensitive- 


ness of the emulsion to +-rays, and hence the 


Transmissio1 


Fic. 2 


spectrum of safe-light. 

importance of employing a safe-light of the 
correct type is obvious. 
CHARACTERISTICS OF IMPEX RADIOGRAPHS 

A. Reduction of Time of Exposure.—t1. 
As already stated, the calcium tungstate is, 
quantity for quantity, at least thirty times as 
efficient as when it is used in an intensifying 
screen. If an intensifying screen and a sheet 
of glass, coated with the same layer of cal- 
cium tungstate as is applied to the new plate 
are exposed to -r-rays, it will be perceived 
that the visible illumination of the screen is 
many times greater than that of the plate 

which is very feeble indeed. In spite of this 
fact, the effect photographically of the coat- 
ing on the plate is four times as great as 
that of an intensifying screen. 

2. In the radiography of the thinner parts 
of the body, such as the foot and knee, the 
exposure is reduced to one twenty-fifth of 
the normal exposure required with the +-ray 
plate already in use. Figures 3 and 4 show 
respectively an ankle and a knee taken on the 
Impex plate with one twenty-fifth of the 
normal exposure for these subjects. The de- 
tails shown in the bones may be noted. 

Figures 5 and 6 are respectively radio- 
graphs of a foot in a boot, Figure 5 taken on 
an ordinary plate and Figure 6 taken on an 
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Impex plate with one twenty-fifth of the 
exposure. These radiographs are reproduced 
by the kind permission of Dr. Thurstan 
Holland. 


In the radiography of the thicker portions 


Fic. 3. Radiograph of ankle taken on Impex plate. 


of the body, such as the pelvis, the exposure 
is reduced to about one twentieth of the nor- 
mal amount at present required. Figures 7 
and 8 are comparison radiographs of a head. 
Figure 7 is taken on an ordinary plate and 
Figure 8 on an Impex plate with one twen 
tieth of the exposure. 

B. Freedom from granularity and clea 
ness of tmage.—The fact should be empha 
sized that in contradistinction to all expos 
ures made with an intensifying screen, the 
results obtained with the Impex plates are 
entirely free from graininess and are equal 
in this respect to the best results obtained 
with the present .-ray plates without a 
screen, which require twenty to thirty times 
the exposure. It is practically impossible to 
over-expose the new plate. Should it acci- 
dentally be given two or three times the nec- 
essary exposure it 1s only necessary to re- 
duce the final development; the resulting 
negative is just as brilliant as if the correct 
exposure had been given. No graininess at 
all is produced in cases of overexposure as 
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is the case when intensifying screens are 
employed. 

With regard to contrast in such a subject 
as the pelvic region and in regard to detail 
and brilliancy of the image, the Impex plate 
compares very favorably with the ordinary 
plates at present in use. Another advantage, 
which is directly due to the very short ex- 
posure required, is the superior sharpness of 
outline obtained owing to the relative immo- 
bility of the patient, who is capable of keep 
ing perfectly still for the very short ex 
posure required with the new plate, but who 
cannot possibly do so for a much more pro 
longed period. 

C. Gradation and Range.—lt is generally 
recognized in radiography that the shorter 
wave-lengths—as emitted by a hard tube 
give less contrast and conversely the nega 
tive obtained with a soft tube is more bril 
liant, provided the penetration is adequate 
for the subject radiographed. 


Fic. 4. Radiograph of knee taken on Impex plat 


The scale of gradation obtainable with an 
x-ray plate of the ordinary type is therefore 
strongly selective. The technique of the 
Impex plate is, however, entirely different 
Hard rays excite a far more powerful fluor 
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escence in the Impex layer and the tube 
should always be worked in a hard condi- 


tion—preferably about 7 inch equivalent 


very Hard rays, and these are the conditions 
in which the maximum reduction of expos- 
ure, coupled with the greatest detail and 
contrast, are obtained. This point requires 
special emphasis, as in certain cases where 
the maximum reduction of speed was not 


spark-gap or more. 
This method of working does not destroy 
definition in the very soft tissues, for which 


lic. 5. Radiograph of foot in boot taken on ordinary Fic, 6. Radiograph of foot in 


boot taken on Impex 
exposure. 


plate. plate with one twenty-fifth the 


on Impex plate 
with one twentieth the exposure. 


Fic. 7. Radiograph of head taken on ordinary plate. Fic. 8 Radiograph ot same head 


in the ordinary way a soft tube would be — obtained, this was found to be due to the use 
employed. The full scale of gradation and of too soft a tube. For example, at 4 inch 
equivalent spark gap, the reduction is only 
tainable before, is obtained with the Impex 4 to I. 


plate exposed under the softest tissues with 


in fact, a far wider scale than has been ob- 


The great reduction of exposure will un- 
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doubtedly be of considerable service in the 
#-ray examination of metals and the like. 
This is a comparatively recent development 


Fic. 10. Electric switch. 


of radiography and suffers at present from 
the drawback of requiring very extended 
exposures in order to penetrate masses of 
metal. The reduction of, say, 20-1 on a 20 
minutes exposure, means far more actually 
than the same ratio of reduction on an or- 
dinary exposure of, say, 20 seconds or less 
required for the radiography of the body. 
The prejudicial effects of secondary radia- 
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tions when 


radiographing considerable 
thicknesses will be obviated. Figures 9, 10 
and 11 are radio-metallographs taken in the 
fraction of a second on the Impex plate, the 
ratio of reduction of exposure being about 
Figure 9 is an alarm clock radio 
graphed in its case. Figure 10 is an electri: 
switch. Figure 11 is a direct vision spectro- 
scope. The flint crown glass prisms are 
clearly differentiated. 

The great reduction of exposures afforded 
by the use of the Impex plate is advanta 
geous in many other respects. The possibility 
of taking the number of radiographs without 
the risk of burns and without the production 
of other undesirable results is of course per 
fectly apparent. 

A by no means negligible advantage is that 
of the reduction of wear and tear upon ap 
paratus, especially upon tubes. The number 
of exposures per tube is greatly increased, 
and whereas during the course of a compar 
atively long exposure a gas-filled tube will 
often vary its vacuum and so give rise to 


Fic. 11. Direct-vision spectroscope with flint crow1 


glass prisms clearly differentiated. 


variable results, this trouble should not be 
experienced with the very short exposures 
necessitated with the new plates. 

The capacity of low power installations is 
considerably increased. Results can now be 
obtained with a 12 inch and even with a 10 
inch low capacity coil set which were for- 
merly possible only with far more expensiv« 
and powerful outfits. 
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The results so far obtained are to be re 


garded as purely preliminary. It hoped 


that further experimentation will enable still 


better results to be obtained. By inter-adjust 


ment of the absorption spectrun the film 


to the color of the fluorescence the in- 


tensifying salt used, a further improvement 


may confidently be expected, and the reduc 
tion of exposure to even 1/1o0oth of their 
present values should not prove impossi- 
bility 

Various new possibilities present them- 
selves. For example, a cinematographic ra 


diograph of the heart beating should be 


readily obtainable with ordinary apparatus. 

Double coated films can be made on the 
same lines as the new plate, each light-sensi- 
tive emulsion being provided with its re- 
movable fluorescent layer. It 1 also be 
confidently anticipated that the 1 eraphic 
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examination of metals and other materials 
will be carried out on objects at present not 
attempted owing to the large exposure ne- 
cessitated. 

The experiments leading to the invention 
of the Impex plate were undertaken at the 
instance of the Cox-Cavendish Electrical Co. 
Ltd., of London, for whom the preliminary 
work was carried out in Dr. Leonard Levy’s 
laboratory. 

The great speed of the Impex plate 1s un- 
doubtedly due in part to the use in its prepa- 
ration of a special ultra-violet sensitive emul- 
sion which had previously been developed 
for screen plates in the laboratory of the 
Imperial Dry Plate Co., Ltd., under the di- 
rection of Mr. Thorne Baker, who was also 
responsible for working out the manufactur- 
ing details concerning the coating of the 


Impex layer. 


THE EFFECT OF RADIUM EMANATION ON THE 
ADULT MAMMALIAN BRAIN* 


An ExpertMENTAL Stupy uPON ANIMALS, WITH SPECIAL REFERENCE TO THE 
THERAPEUTIC Dose IN THE TREATMENT OF BRAIN TUMOR 


By HALSEY J. BAGG, pup. 


From the Huntington Fund for Cancer Research, Memorial Hospital 


NEW YORK CITY 


HESE experiments are primarily con- 

cerned with the histological changes 
following exposure of the adult brain to 
radiation from radium emanation, and the 
extent to which a normal brain may be radi- 
ated without destroying normal functional 
activity. 

It is well known that adult nervous tis- 
sue is resistant to radiation, and from ex- 
perience in the treatment of neoplasms other 
than those of the brain, one would expect 
that certain cellular types of cranial tumors 
would react favorably to radiation. 

The unsatisfactory results of surgical re- 
moval of brain neoplasms justify this pre- 
liminary work, designed to obtain data for 
the treatment of such growths by physical 
agents. The question of dosage and_ tech- 
nique in utilizing the large supply of radium 
now at the Memorial Hospital becomes 
pertinent. It will be appreciated that the 
methods of utilizing the radium emanation 
from four grams of radium metal may be 
quite different from those employed by pre- 
vious workers using only a few hundred 
milligrams of the element. 

Brain tumors have been treated for some 
time by means of radiation. The x-rays 
have generally been utilized alone, and in 
several cases combined with radium. Quick’ 
in his recent paper on the utilization of ra- 
dium and -r-rays in the treatment of hypo- 
physeal tumors has given a fairly complete 
bibliography of the more important papers. 
Fewer reports have concerned the use of 
radium alone in the treatment of such 
growths, and by far the most extensive is a 
recent paper by Frazier’? reporting several 


*Read by invitation before the New York Neurological 


years of experience. Simultaneously with 
Frazier’s recent report, his associates, Wil- 
liamson, Brown, and Butler’®, gave a prelimi- 
nary account of an experimental study of 
the effects of radium on normal brain tissue. 
Fortunately, the work of the writer, begun 
over two years ago, tends to extend and sup- 
plement rather than repeat the later investi- 
gations. Their principal results, as well as 
the previous researches in this field, will be 
discussed later on in this paper. 


METHODS AND APPARATUS 


Four methods were used: 1. Unfiltered} 
radium emanation contained in minute glass 
tubes was permanently inserted beneath the 
scalp in small animals(rats), and directly in 
the brain tissues in others—rats, guinea pigs, 
rabbits and dogs. Small doses of radiun 
emanation were used in this group, each 
tube containing from 0.2 to 1.5 millicuries. 
2. Larger doses of unfiltered radium emana 
tion, 63 to 255 millicuries, were placed in 
the brains of rabbits and dogs and left in 
place for varying periods. 3. A compara 
tively large amount of radium emanation, 
filtered by 1 mm. of platinum, and con- 
tained in a capsule applicator, was inserted 
in a dog’s brain for thirty-five minutes. 
4. Two large doses of heavily filtered radium 
emanation, 4000 and gooo millicurie hours 
respectively, were applied externally over 
the head, in the case of dogs, and a still 
larger dose of 12,030 millicurie hours was 
applied in a similar manner over the left 
temporal region of a monkey. 

*That is, the only filter was from 0.1 to 0.2 mm 


of glass. 
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The small glass tubes containing radium 
emanation vary from 2.5 to 4 mm. in length, 
and are about 0.4 mm. in outside diameter, 
with containing walls about 0.1 mm. thick. 
The trocars were 0.8 mm. in diameter at the 
small end, at which place the radium tubes 
were inserted. \fter the trocar wa 
in the tissues, it was slightly withdrawn be- 


s inserted 


—4— 


Th ore he ap 
paratus (pu ox) used in est moto 
habits (For urther eterel 

fore pressure on the stylet released the ra- 


dium tube 


lor further details 
this technique see hkeferences 
The brain 
through a small hole, 2 to 4 mm. in diame- 


ncerning 
5, and 6. 
radium) was inserted into the 
ter, drilled in the calvarium. 

The unfiltered radium 
emanation, used in the second method, were 


larger doses of 


contained in glass tubes, 10 mm. long, 0.6 
mm. in diameter, with walls about 0.2 mm. 
thick. These were thrust directly into the 


brain tissue, and a fine piece of surgical silk 
was tied at one end to facilitate their with- 
drawal. 

The platinum capsule was 20 mm. long, 


> 


2 mm. in diameter, with walls I mm. thick. 
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A stiff steel rod, fitted into the upper end of 
the capsule, served as a means of thrusting 
the applicator into the brain. This accomp- 
lished, the rod was removed, while a fine 
wire, also attached to the upper end of the 
applicator, was used in withdrawing the 
tube after the treatment. 

The so-called “lead tray” that was used 
for the treatments of heavily filtered radium 
emanation, gave a filtration of 2 mm. of 
lead and 0.5 mm. of silver. The applicator 
was held at varying distances from the scalp, 
as will be described later. In treating the 
dogs a lead shield, 2 mm. thick, protected 
the parts of the head that one did not desire 
to treat. The radiation reached the brain 
mainly through a rectangular opening (2 cm. 
by 4 cm.), cut in the shield. The radium 
tubes were arranged over a correspondingly 
large area on the floor of the applicator. 

The rats and guinea pigs were operated 
upon under light ether anesthesia. The rab- 
bits and dogs were given subcutaneous mor- 
phine injections. One quarter grain was suf- 
ficient for a full-grown rabbit, while three 
quarters to one grain were used for the dogs, 
depending on the size of the animal. About 
one grain was given to a 15 kilo. dog. When 
the radium was inserted into the brain, a I 

er cent novocain solution was used as a 
local anesthesia in addition to the morphine. 
l‘or the surface applications of heavily fil- 
tered radium, it was necessary to quiet the 
animals for from 


two and 


a half to five 
hours. In these cases, morphine alone was 
used. 

A monkey was selected as a subject be- 
cause it was thought that it might exhibit 
more delicate locomotor disturbances, and 
more especially defects in digital manipula- 
tions, than could possibly be detected in the 
case of dogs and the other animals. In order 
to obtain more accurate objective data than 
are generally given for this type of experi- 
mentation, certain motor habits were estab- 
lished before the brain was exposed to radi- 
ation. A time record was made of the learn- 
ing process and notes were taken concerning 
the individual differences in behavior pecu- 
liar to the animal. The puzzle-box shown in 
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Figure 1 was used. At first the animal’s daily 
task consisted in opening the door of the 
box, which would swing forward when a 
central catch, as shown in the illustration, 
was set at the vertical position. Its food, pre- 
viously placed within, was then obtainable. 
When this task was learned the situation 
was complicated by the addition of the 
lower catch, and finally, when both of these 
could be manipulated at once, the higher 
latch was added. Ample opportunity was af- 
forded the experimenter to study possible 
disturbances or variations in the several dis- 
tinct motor habits that eventually became 
fixed in the animal’s behavior. 


EXPERIMENTAL RESULTS 


1. The effect of small amounts of unfil- 
tered radium emanation upon brain tissue.— 
The localized effect of radium destruction 
was the most marked feature of the method 
wherein the brain was radiated by small 
amounts of unfiltered radium emanation. 
In all cases the destroyed tissue was an ellip- 
tical solid, with a necrotic area in the center, 
in the immediate proximity of the radium 
tube. This necrotic area was about 5 mm. in 
diameter, and was surrounded by a zone, 2 
to 3 mm. wide, showing brain cells in vari- 
ous stages of degeneration. In nearly all 
cases, the total area of well radiated tissue 
was about rc.c., generally exactly that 
amount, seldom less, and never but I to 2 
mm. more in diameter. That this reaction 
was due to the radium emanation and not 
to the presence of the glass tube, or the 
traumatism incident to its insertion, was 
previously determined in a control experi- 
ment.° 

A pronounced feature associated with 
these lesions was a leukocytic infiltration, 
which tended to wall off the radiated area 
from the normal brain tissue. This is well 
shown in Figure 2, and in this case the in- 
filtration was due to polynuclear cells. The 
lesion was caused by an unfiltered tube of 
1.2 me. placed over the calvarium above the 
right cerebral region, and left there for 
forty days. The scalp immediately above the 


tube was destroyed over an area of 8 mm. 
by 10 mm. The brain lesion showed a cen- 
tral necrotic area, about 5 mm. in diameter, 
around which was a zone of polynuclear 
leukocytes, while beyond this was a broad 
region showing hyperemia and some pial 
edema. The ganglion cells near the necrotic 
zone showed marked hydropic degeneration 


‘1G. 2. High power view of a section of a rat’s 
brain, showing the edge of a lesion in the superior 
portion of the right, hemisphere, well localized by 
a marked area of leukocytic infiltration. A small 
glass tube, containing 1.2 millicuries of radium 
emanation was placed between the calvarium and 
the scalp, and left in place for thirty days. At the 
right is shown a portion of the area of necrosis, 
next the zone of leukocytes, and a wide area of 
hyperemia. (For further reference see text.) 


and all the nuclei stained poorly. There were 
minute blood extravasations, with some in- 
crease in the small compact nuclei in this 
area, and the pia showed marked round- 
cell infiltration. The cells of the adjoining 
convolutions showed chromatic bodies that 
did not stain well. There was _ pericellular 
and perivascular edema. 

The localized action of buried small doses 
of radium emanation is again shown in the 
lesion indicated in Figures 3, 4, and 5. A 
single tube of I.1 mc. was inserted in the 


brain of a young dog on November 17, 
1919, and was allowed to remain there per- 
manently. During the following month the 
dog (here called dog A) showed no appar- 
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Effect of 


ent neurological disturbances, and at the end 
of thirty days it was killed and the brain 
placed in fixative. The gross examination of 
the brain showed a well circumscribed le- 
sion, 15 mm. below the dorsal convexity, in 
the mesial gray matter of the cortex just 
superior to the corpus callosum (Fig. 4). 
Five millimeters below this level the ventral 
limits of the lesion extended through a por- 
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and less. The total 
amount of radium emanation was reduced, 
by a natural process of 16.5 per 
cent per day, and this was a continuous pro- 
cess. At the end of four days, the total 
amount was reduced to about one half. 
Similar brain 


tensity became less 


“decay,” 


reactions were ob- 
tained with other animals, rats, guinea pigs, 
and dogs, also treated with small doses of 


tissue 


FIGURE 3. 


FIGURE 4. FIGURE 5. 
Fic. 3. (P indicates point of insertion.) Section of the brain of dog-A, 11 mm. below the surface, 
showing the point of insertion of the radium trocar. Fic. 4. (R indicates radiated area.) Sec- 


tion of 


the brain of dog A, 15 mm. below the surface, showing the lesion produced by 1.1 me. 
of unfiltered radium emanatio Dose 127 me. hrs. Time thirty days. Fic. 5. (R indicates 
radiated area.) Section of the brain of dog A, 20 mm. below the surface. The ventral limit 
of the lesion is ahout 2 mm. below this level. 


tion of the genu of the corpus callosum, and 
on the right side involved a small part of the 
internal capsule (Fig.5). The lesion was 
about 10 mm. in diameter, and was sharply 
marked off from the normal 
surrounding it. Histological examination 
showed necrosis at the center surrounded by 


a zone about 2 mm. wide showing edema 


brain tissue 


and destruction of nerve tissue. 


The dose in the above case was 127 me. 
hrs., and the lesion was produced by a rela- 
tively small amount of radium emanation 
acting over a comparatively long period. To 
understand the nature of this reaction, one 
must remember that at the time the radium 
emanation was placed in the brain it ra- 
diated the tissues with a maximum inten- 
sity, but during the following days the in- 


unfiltered radium emanation. It was found 
from these experiments that a considerable 
amount of brain could be de- 
stroyed without producing apparent neuro- 
logical disturbances. This matter will be dis- 
cussed later. 


substance 


Il. The effect of a comparatively large 
amount of unfiltered radium emanation 
upon brain tissue-—A large amount of un- 
filtered gave a much 
more extensive and intensive tissue reaction 


radium emanation 
than any recorded in Section 1. This was so 
although: the dose in number of millicurie 
hours remained the same as that received 
by dog A, i.e., 127 me. hrs. On March 22, 
1920, at 4 P. M., a tube containing 255 me. 
Was inserted into the brain of an adult dog 
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(dog B) and left in place for thirty minutes 
(255 me. for one half hour = 127 me. hrs.). 


The tube was thrust into the brain through 
a hole in the calvarium. The following 


— 


‘1c. 6. Photograph of dog B, four days after treat- 
ment with 255 millicuries of unfiltered radium em- 
anation for thirty minutes. Dose =127 mc. hrs 
There is a left hemiplegia, and leit eve blindness. 
(For further reference see text.) 


morning the dog showed signs of brain dis- 
turbances. It lived for four days and during 
that time there was a progressive develop- 
ment of a left hemiplegia (note the “foot 
drop” of the forward limb, and the abnor- 
mal position of the hind limb on the left 
side, as shown in Figure 6), with blindness 
of the left eve, and a pronounced tendency 
to turn to the right. At the end of four days 
the dog refused food, it became comatose, 
and as recovery appeared hopeless, it was 
killed by ether anesthesia. 

A gross examination of the brain, 21 mm. 
helow the dorsal convexity, showed a large, 
well circumscribed, hemorrhagic lesion, 17 
by 18 mm. in diameter, involving a large 
portion of the right thalamus, extending 
from the region of the hippocampus to the 
inferior border of the section of the head of 
the caudate nucleus appearing at that level, 
and completely intersecting the fibers of the 
internal capsule (See Figures 7, 8, and 9). 
On microscopical examination the lesion 


FIGURE 7. FIGURE & 


Fic. 7. (R indicates radiated area.) Section of the brain of dog B, 


FIGURE 0. 


? 


i3 mm. below the surface, 


showing the dorsal limits of a lesion produced by 255 millicuries of unfiltered radium em- 


anation for thirty minutes. (For further reterence see text.) Fic. 8. 


Rk indicates radiated 


area.) Section of the brain of dog B, 21 mm. below the surface, showing the maximum ex- 
tent of the diameter of the lesion produced by 255 millicuries of unfiltered radium emanation 
for thirty minutes. Fic. 9. (R indicates radiated area.) Section of the brain of dog B, 28 
mm. below the surface, showing the ventral limits of the lesion produced by 255 millicuries 
of unfiltered radium emanation for thirty minutes. 


| 
| 
% » 


Effect of Radium on Adult Mammalian Brain 541 
showed a central area of brain softening, 10 of polynuclear leukocytes, and a zone of 
hydropic degeneration of nerve tissue, while 
the ganglion cells for a considerable distance 


mm. in diameter, with extravasated blood, 
thrombosed blood-vessels with necrotic 


Point of 


/. 
insertion and 
radiated. area 


4 
msertion 
and radiated, 


area 


| ( rl 
Fic. 10. Dorsal view of the brain o showing the lesion produced 63.5 millicuries of un- 
filtered radium emanation fo1 Dose 127 me. hrs. Fic: 11. Section of the brain of rab- 
bit A, 8.5 mm. below the surface, sl ng the maximum extent of the diameter of the lesion pro- 
duced by 63.5 millicuries of uw radium emanation for two hours ost 127 me. hrs. 
Point Os 
/ 
insertion and 
radiated avea Radiated 
area 
FIGURE 12 FIGURE 13 
Fic. 12. Section of the brain of rabbit B, 9.0 mm. below the surface, showing the maximum extent of 
the diameter of the lesion produced by 241 millicuries of unfiltered radium emanation for fifteen 
minutes Dos« 60.2 mc. hrs. FI I Section of the brain of rabbit C, 8 mm. below the surface, 
showing the maximum extent of the ameter of the lesion produced by 241 millicuries of unfiltered 
emanation for ten minutes. Dose = 40.1 mc. hrs 


walls, and granular necrotic brain tissue. beyond this area showed a loss of chromatic 


The necrotic vessels, surrounded by hemor- bodies. In the velum interpositum there were 
rhage, extended to the periphery of the area. hemorrhage and considerable leukocytic ex- 
About the lesion there was a concentration udate. 
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The remaining tests with comparatively 
large doses of unfiltered radium emanation 
are given in Figures 10 to 13 inclusive. 
Three large adult rabbits were used, ap- 
proximately the same region of the brain 
was treated in each case, and the same meth- 
ods were employed as were used for dog B. 

Rabbit A was treated with 63.5 mc. for 
two hours, this again being a dose of 127 
me. hrs. The treatment was completed at 
5 p. M., and the animal was found dead early 
the next morning. The extent of the destruc- 
tion of the cortex at the surface was 6 mm. 
by 8 mm., as is shown in Figure 10. Figure 
11, sketched at a level 8.5 mm. below the 
surface of the brain, shows a lesion 12 mm. 
in its largest diameter, involving the fornix 
on the right side, the corpus striatum, the 
adjacent cortex, and mesially a portion of 
the thalamus. The type of degenerative tis- 
sue change was essentially similar to that re- 
ported for dog B, except that there is a 
much richer exudation of polynuclear leuko- 
cytes in the pia mater over a wide area of 
the surrounding tissue. 

Since these experiments are largely con- 
cerned with the extent of tissue reaction in 
response to the intensity and duration of 
radiation, the two remaining animals, rab- 
bits B and C, were treated with compara- 
tively large amounts of radium emanation 
for very short periods, so that the number 
of millicurie hours, as compared with the 
amount received by rabbit A, was much less. 

Rabbit B received 241 me. of unfiltered 
radium emanation for fifteen minutes. The 
dose was 60.2 me. hrs., about one half the 
dose for rabbit A. This animal also died dur- 
ing the following night. In this case the 
gross tissue change, as shown in Figure 12, 
covered an area 8 mm. by 10 mm. in diam- 
eter, at a level 9 mm. below the surface of 
the brain. The lesion at this level was 
largely confined to the corpus striatum, but 
it extended to the cortex above as a solid 
mass of degenerative tissue. The lesion was 
essentially similar to that of rabbit A. 

The lesion shown in Figure 13 was pro- 
duced by the same radium tube that was 
used in the above experiment, i.e., 241 mce., 


and it was left in the brain of rabbit C for 
ten minutes. This dose was 40.1 me. hrs., 
and the animal, as in the other cases, died 
during the following night. The lesion, 8 
mm. below the cortical surface, was largely 
confined to the angle between the hippocam- 
pus and the fornix. It extended dorsally to 
the cortex, and ventrally it involved a small 
portion of the right cerebral peduncle. It is 
interesting to note that in this case, although 
the number of millicurie hours was reduced 
to 40.1, the area of destroyed tissue was still 
6 mm. by 8 mm. in diameter. 


Ill. The effect of inserting into the brain 
a comparatively large amount of filtered 
radium emanation—Dog C was a large 
adult female. A platinum capsule with walls 
1 mm. thick, containing 218 mc., was in- 
serted into the brain and left in place for 
thirty-five minutes. The dose was 127 me. 
hrs. As a result of the treatment the dog 
showed no apparent neurological disturb- 
ances, and remained well and active for the 
following month. At the end of that time 
it was killed by ether anesthesia. Gross ex- 
amination of the brain revealed a compara- 
tively small lesion, situated in the region of 
the superior portion of the internal capsule 
on the right side, and not more than 3 mm 
in diameter. The microscopical examination 
showed a focus of softened brain tissue, 
with an accumulation of Gluge’s corpuscles, 
some blood pigment, and a few foreign 
body giant cells surrounded by a new growth 
of spindle cells. The whole section had a 
cicatricial appearance. For a_ considerable 
distance about this area there was an ac- 
cumulation of many perivascular lympho 
cytes and plasma cells. The focus was 3 by 
4 mm. in diameter. 


IV. The effect of radiating the brain wit! 
an external application of heavily filtered 
radium emanation.— Dog D was a well 
grown female, about one vear old. After be- 
ing quieted by morphine, its head was pro- 
tected by a lead shield, save for a rectangu- 
lar opening 20 mm. by 40 mm. in diameter, 
which permitted radiation to reach the left 
cerebral hemisphere. The shield was 2 mm. 


thick. The “lead tray”’ previously described, 
containing 1965 me. of radium emanation, 
was placed immediately over this 
and left 


five minutes. The dose was 4,000 


opening 


there for two hours and twenty- 


hrs. 


The total filter for the left cerebral region 


was 0.5 mm. of silver and 2 mm. oft 
\bout fourteen 


days after the treatment a moderate radium 


lead, 
and the distance was 2 mm. 


dermatitis appeared over the treated 
which later was 


area, 
surrounded by a 10 mm. 
zone of alopecia. This area extended slightly 
beyond the midline of the head. No other 
symptoms were noted, and the dog remained 
well and active, showing no apparent neuro- 


logical disturbances for a month after the 
treatment. At the end of that period it was 
killed by ether. 

A gross examination of the brain showed 
nothing abnormal, save possibly a slight con- 
gestion ot the cortical blood vessels 


The microscopical examination showed no 
changes either in the brain substance or the 
pia. The ganglion cells appeared normal and 
stained well. The blood vessels in the sub- 
cortical fiber tracts were sheathed with 1 to 
3 layers of plasma cells, and there was a 
little blood in 


lymph sheaths. 


some of the perivascular 


In treating dog E the same applicator and 


shield were used, but the distance was in- 
creased to 50 mm The treatment msisted 
of an exposure to 1800 me. for five hours, 


the dose being 9,000 me. hrs. A 50 mm, 
gauze pad kept the applicator at the proper 
distance, and tended to decrease the second- 
ary radiation from the surrounding metal 
surfaces. The pad did not change char- 


acter of the radiation that reached the brain, 
but it served better to protect the scalp. The 
eatment, 
showed no neurological distu1 


dog was well and active after the t1 
and bances. 
The scalp remained normal except for a very 
slight loss of hair. At the end of a month 
the dog was killed by ether anesthesia. The 
brain was apparently normal from 


SS 


examination. Microscopical examination 
showed the pericellular nuclei in the gray 
matter apparently increased in number. The 
Nissl substance in the ganglia cells was in- 
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distinct. The pia was apparently normal, 
there was a slight increase in the perivas- 
cular nuclei, but no vascular changes were 
noticeable. 

Tissues from the radiated portions of the 
brains of dogs D and E were treated by 
Marchi’s stain and Sudan III, but no de- 
generations were found in either case. 

The monkey, which was the last animal 


in the series, was treated with the “lead 
tray” containing 2406 mc. for five hours. 


The application was made over the left tem- 
poral region, at 10 mm. distance, but in this 
case the shield was not used. The left side of 
the brain was radiated because the animal 
invariably used its right hand in manipulat- 
ing the catches. Ten millimeters of rubber 
served to reduce the secondary radiation. As 
in the other cases, the filter was 0.5 mm. of 
silver and 2 mm. of lead. 
12,030 me. hrs. 

It was not until eight days after the treat- 
ment that any clinical symptoms appeared. 


The dose was 


First was noticed a huskiness of voice, ac- 
companied on the tenth day by pronounced 
salivation, and a beginning erythema over 
the left side of the face. The animal at this 
time was somewhat inactive. Except that the 
animal suffered greatly from the effects of 
a severe radium burn of the face, no neuro- 
logical symptoms were noted that could be 
definitely attributable to brain disturbances 
brought about by the radiation. However, 
on the nineteenth and twenty-third days 
after the treatment fine tremor 
of the front limbs appeared, but this condi- 
tion was not 


a temporary 


other time, and 
later disappeared altogether. 


seen at any 

There was no evidence to show that radi- 
ating the brain directly interfered with the 
retention of the motor habits that were es- 
tablished before treatment. The experiment 
was adjusted to show possible deficiency in 
the digital manipulations, but nothing abnor- 
mal was noted in this regard in the handling 
of the various catches in the post-radiation 
series. A few minor changes were noted in 
the method of approaching the task, but no 
clumsiness or asynergia was apparent in its 
execution. 


Effect of 
| 
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Judging the permanence of retention of 
the habit by the average speed of its accomp- 
lishment, the results show that one cannot 
conclude that radiating the brain in this 
particular animal materially increased the 
time of the reaction. The records in the ac- 
companying Table I show that when due 
consideration is given to the probable error 


Fic. 14. Lateral view of the left side of the brain of 
a monkey after exposure to 2406 millicuries o! 
heavily filtered radium emanation for five hours 
Note the obliteration of the smaller cortical blood- 
vessels in the temporal region. (For further ref 
erence see text.) 


TABLI 


comatose on the thirty-third day following 
the treatment, and died the next morning. 
At autopsy the brain was found to be 
apparently normal, except for a certain 
amount of anemia of the smaller cortical | 


blood-vessels of the left temporal region in 
the area which was directly exposed to the 
radiation. The relative appearance of the 


Fic. 15. Lateral view of the right side of the 
of the monkey after radiation 


various aspects of the brain is shown in Fig- 
ures 14 and 15. Careful microscopical ex 


TIME AVERAGES FOR THE PERFORMANCE Ol THE MONKEY IN THE 
BEHAVIOR TEST (PUZZLE-BOX REACTION ) 


\verage per trial for last 20 
trials before treatment 


\verage per trial for 24 
trials after treatment 


\verage per trial for first 14 
trials after treatment 


Average per trial for last Io 
trials after treatment 


attached to each average, there is very little 
difference between the performance in the 
last twenty trials before, and the twenty- 
four trials after the treatment. In fact, the 
last ten trials, the last of which was taken 
only two days before death, show a con- 
siderable quickening of the average perfor- 
mance, despite the fact that the general 
physical condition of the animal, due to the 
radium burn, was poor. The animal became 


Vo Probable Mean 


Erro) lariation 


20.4 3.0 15.9 
28.8 6.4 30.2 
56.8 11.9 50.9 
13.6 1.4 4.9 


amination of the portion of the brain 
directly beneath the radiated area revealed 
no definite degenerative changes. 


DISCUSSION OF RESULTS AND SUMMARY 


Danysz' (1903-1904) reported the pres 
ence of hemorrhages in the brain and spinal 
cord of mice exposed to radium. After 1 
mg. of radium salt had been placed in con 


| 
_ 
| 
| 
| 
| 
| 
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tact with the exposed dura mater of a rab- 
bit for eight hours, hemorrhages were noted 
in the central nervous system, but no changes 
could be detected in 
ments. 


the actual nerve ele- 

Heineke* (1903) obtained similar results, 
and stated that deep hemorrhagic soften- 
ing spread from the spot at which the ra- 
dium tube had been applied. 

Scholtz’ (1904) and Okada’ (1905) ir- 
radiated the sciatic nerves of young rabbits 
in the first case, and rabbits and frogs in the 
second, and although in both cases strong 
tissue reactions occurred, the nerves showed 
no alteration. 

Obersteiner** (1905) treated the brains 
of white mice with capsules containing 10 
and 50 mg. of radium bromide, and con- 
cluded that the irradiation had no specific 
effect on nervous tissue, and the derange- 
ments that occurred might be accounted for 
by the destruction of the small blood-vessels, 
which resulted in considerable hemorrhages 
in the brain substance. 

Horsley and Finzi’* (1911) applied a 
platinum tube, 0.5 mm. thick, incased in I 
mm. of rubber, and containing 55 mg. of 
radium bromide, to the precentral and post- 
central gyri of the brains of monkeys. (On 
Rutherford’s standard the amount of pure 
metallic radium was 22.7 mg.) Two animals 
received treatment for two and a half hours, 
and showed no disturbance at the end of 
twenty-six and thirty-one days when they 
were killed. Another animal was treated in 
three places over the brain with a tube con- 
taining the equivalent of 100 mg. of radium 
bromide, and it showed no disturbance up to 
the fifty-fourth day, when it also was killed. 
The writers noted in the meninges “endothe- 
lial proliferation of the walls of the blood- 
vessels, in some cases practically occluding 
the lumen.”’ Punctiform hemorrhages were 
noted in the cortex, in one animal, as deeply 
as the fifth layer of the cortex. They con- 
clude that ‘radium rays, from which the less 
penetrating beta rays have been filtered off, 
and employed in a strictly clinical procedure, 
exert no influence discoverable by pres- 
ent methods on the nerve tissue, but do 


545 


cause notable changes in the blood-vessels.” 

Williamson, Brown, and Butler* applied 
50 mg. of radium bromide over the motor 
area of the cortex of dogs. A platinum tube, 
with walls 0.4 mm. thick, was placed under 
the dura for four, six, twelve, and eighteen 
hours. Rubber was not used to absorb the 
secondary radiation from the platinum. 
None of the dogs showed disturbing symp- 
toms after the application. The writers noted 
a 4 mm. area of necrosis beneath the tube, 
which showed thickening and hyalinization 
of the blood-vessels without rupture of their 
walls. Beyond this area, for a zone I mm. 
wide, was a region showing cells with evi- 
dences of degeneration, and ruptured blood- 
vessels producing hemorrhagic infiltration. 
The line of demarcation from this area to 
the surrounding normal brain tissue was 
sharp. There was no cellular infiltration, ex- 
cept from the hemorrhage, and no evi- 
dence of beginning repair. These investiga- 
tors conclude that “the application of ra- 
dium to the brain of the dog, under certain 
limitations as to time and strength, has a 
destructive action, but produces no clinical 
symptoms.” 

The writer’s results confirm, in the main, 
the previous reports concerning the so-called 
resistance of nervous tissue to filtered ra- 
dium. The additional information herein re- 
corded is concerned with the localized beta- 
ray effect of small tubes containing small 
amounts of radium emanation, the more in- 
tense, extensive, and promptly destructive 
reaction following the insertion in the brain 
of comparatively large doses of unfiltered 
radium emanation, and finally, that the 
brain may be externally radiated, through 
both the scalp and skull, by large amounts 
of heavily filtered radium emanation, radiat- 
ing from a comparatively large surface ap- 
plicator, and the nervous tissue still may 
show no signs of degeneration. 

In a previous paper® attention was called 
to the localized effect of buried tubes con- 
taining small amounts of radium emanation 
in various kinds of tissue, and it was noted 
that nervous tissue was no exception to this 
rule. The present experiment extended this 
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observation to different parts of the brain 
in various animals. In practically all cases 
the volume of degenerated tissue was one 
cubic centimeter, generally exactly that 
amount, seldom less, and hardly ever more 
than I to 2 mm. more in diameter. This 
localized reaction is probably due to three 
reacting factors: first, the dispersion of rays 
is increased the greater the distance from 
the source, so that the tissue in the immediate 
proximity of the tube receives the maximum 
intensity of radiation; second, the beta rays 
are largely absorbed by a few millimeters 
of tissue (see the recent work of Quimby” 
in this regard) ; and third, the inflammatory 
reaction of the surrounding tissue, leukocy- 
tosis, etc., also tends to localize the reaction. 

The slow, localized brain tissue reaction, 
in response to radiations from small 
amounts of unfiltered radium emanation, 
gradually diminishing in strength, is usu- 
ally associated with no neurological disturb- 
ances. This type of reaction, associated with 
unilateral brain destruction, may be such 
that compensatory adjustments have suf- 
ficient time to bring about apparently nor- 
mal physiological reactions. These results 
are similar to the gamma-ray reactions re- 
corded by Horsely and Finzi for monkeys, 
and Williamson, Brown and Butler 
dogs. 

There is an entirely different physiologi- 
cal and histological reaction associated with 
exposing the brain to comparatively large 
doses of unfiltered radium emanation. The 
intensity of radiation in the vicinity of the 
tube is greatly increased, hemorrhagic in- 
filtration is extensive, and the entire process 
is so rapid that the adjustment of the organ 
as a whole is impossible and fatal termina- 
tions soon occur. Comparing the above re- 
sults one may see that the physiological 
and histological reactions in response to a 
small amount of unfiltered radium emana- 
tion (mainly of beta-ray activity) acting 
over a comparatively long period, are not 
similar to an equal dose consisting of a much 
larger amount of radium emanation acting 
for a correspondingly short time. 


for 
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Previous investigators have emphasized 
the local nerve tissue reaction due to gamma 
radiations from applicators placed on the 
surface of the brain. The results of the 
present experiments extend this observa- 
tion to gamma radiation when acting be- 
neath the cortex. 

The final contribution of this paper deals 
with the radiation of the brain, through the 
scalp and skull, by heavily filtered radium 
emanation. Here again is emphasized the 
ability of nervous tissue to withstand a con- 
siderable amount of gamma-ray radiation. 
The applications were made as in a strictly 
clinical procedure, and the dose was as 
strong as those employed in the therapeutic 
treatment of certain types of cancer. Al- 
though the dose, in the case of the monkey, 
was increased to the limit of skin endur- 
ance, there still was no apparent physiologi- 
cal disturbance in brain function, and, ex- 
cept for an obliteration of certain of the 
smaller cortical blood vessels in the radiated 
area, no anatomical change was noted, and 
there was no apparent degeneration in the 
structure of the nervous tissue. 

The behavior test, employed in a careful 
study of the animal’s habit reactions before 
and after exposure of the brain to intense 
radiation, revealed no cerebral disturbance. 
The average daily time record, associated 
with the opening of a fairly complicated 
puzzle-box, was about the same after the 
treatment as it was before. 


CONCLUSIONS 


1.Of the four methods that have been 
tested, the application of heavily filtered ra- 
dium emanation over the scalp may be con- 
sidered a relatively safe procedure for the 
treatment of brain tumors. 

2. The burying of small doses of un- 
filtered radium emanation (mainly beta-ray 
radiation) is also suggested as a favorable 
method of treating such growths. 

3. The relatively sudden destruction pro- 
duced by comparatively large doses of un- 
filtered radium emanation makes _ this 
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method unsafe for the treatment of 
tumors. 

4. While the applicability of imbedding 
filtered radium emanation is still uncertain, 
it is possible that by using still larger doses 
than were employed in these experiments, 
and decreasing the filtration, this method 
may also be of use. 


brain 


5. It was noted that nervous tissue was 
markedly resistant to gamma-ray radiation, 
and this reaction is probably associated with 
the relatively adult condition of the nerve 
cells. 

6. The changes in the brain following 
radiation were largely due to the destructive 
action of blood 
vessels. 


radium emanation on the 


7. There was a marked localized reaction, 
associated with a pronounced leukocytic in- 
filtration, following the insertion of small 
doses of unfiltrated radium emanation in 
the normal brain. These lesions were espec- 
ially interesting, because of the absence of 
neurological symptoms. 

8. In the case of a monkey that received 
a strong dose of heavily filtered radium ema- 
nation over the brain, there was no subse- 
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quent loss of previously established motor 
habits. 


The writer wishes to acknowledge his in- 
debtedness to Dr. James Ewing for his ad- 
vice concerning the pathological changes ob- 
served in the histological material, and to 
Dr. Beatrice Fairbanks for preparing and 
diagnosing sections from the brains of two 
of the dogs. 
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CORRESPONDENCE 


London, 24th June, 1921. 
To the Editor: 


Dear Sir: We have noticed with interest 
an article in the April number on “The 
Practical Application of the Sphere Gap to 
Roentgenography,” by Dr. H. J. Ullmann. 
Since the early part of 1920 we have been 
advocating the use of sphere gap voltmeters 
measuring continuous or peak discharges up 
to 250,000 volts, as we have realized the 
great value of adding such a sphere gap 
voltmeter to every +-ray outfit. 

The importance of measuring the voltage 
applied to an x-ray tube is becoming gener- 
ally recognized, but the problem is not too 
easy with the high voltages that obtain in 
x-ray practice. The work of Peek and others 
has shown that a spark gap between spheri- 
cal electrodes of equal size is a convenient 
and accurate means of measuring high volt- 
ages. The spark between points is now gen- 
erally discredited for high voltages on ac- 
count of its liability to inconsistency and its 
dependence on atmospheric conditions and 
frequency of discharge. By reason of its 
variable time-lag, its readings may on oc- 
casion be 300 or 400 per cent in error, in 
the case of high frequency steep impulses. 

On the other hand, frequency and wave 
shape have no appreciable effect in the case 
of the sphere gap, and the effects of varia- 
tion in the atmospheric conditions are well 
known, and can be readily corrected for. 

The size of the spheres is important. A 
good rule is not to use a gap bigger than the 
diameter of either of the balls, though some 
latitude may be permitted in this direction. 
The main point is to avoid the break-down 
discharge being preceded by brush-discharge 
or corona, otherwise a pulsating discharge 
will, in general, give gap readings too high. 


With the above precaution, a sphere gap 
is a reliable instrument capable of measuring 
voltages from say 10,000 volts to 500,000 to 
an accuracy of about 2 per cent. 

The gap should not be exposed to any ex- 
traneous ionizing influence, such as an arc or 
an adjacent spark, nor should the gap be en- 
closed. The first spark is the one for which 
the reading should be taken. A continuous 
spark can readily be blown out by the mouth 
or other means, and so prevented from 
lengthening out when the gap is widened. 

Howarp C. Heap, Director. 

Watson & Sons (Electro-Medical) Lrp. 


Atlanta, Ga., Aug. 17, 1921. 
To the Editor: 

I have noted with interest the instructive 
paper of Dr. W. O. Upson concerning trans- 
posed viscera, appearing in your July issue. 

Within the last two years two cases have 
come under my observation. One, a fairly 
well-nourished man of forty-four, who suf- 
fered from typical duodenal ulcer symptoms, 
and who showed definite pathology of the 
duodenal cap, exhibited a complete trans- 
position of both the thoracic and abdominal 
organs. Two of his brothers and two sisters 
were fluoroscoped, but were normal. 

The other was a young and husky man, 
who was applying for entrance in the navy. 
The examining physician discovered that his 
heart was on the right side and sent him to 
me for examination. He, too, showed a com- 
plete transposition of his thoracic and ab- 
dominal organs. The latter individual was a 
fine specimen of physical manhood, and in- 
sisted that he had never suffered from any 
illness whatever from his youth to the 


present. Geo. M. NILEs, M.D. 
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BOOK REVIEWS 


THE ROENTGEN DIAGNOSIS OF DISEAS 


ES OF 
THE ALIMENTARY CANAL. By Russell D. 
Carman, M.D., Head of Section on Roent- 
genology in the Division of Medicine, 
Mayo Clinic, and Professor of Roentgen- 
ology (Mayo Foundation) Graduate 


School of Medicine, Tniv ersity vl inne- 


sota. Second Edition thoroughly revised. 
Containing 676 pages with 626 original 
illustrations. Price $8.50. W. B. Sa 


Company, Philadelphia, 1920. 


inders 


This excellent book has achieved its 


sec- 
ond edition. It carries an additional 98 pages 
new illustrations to the number of 122, and 2 
new chapters. One of the chapters is upon 


the other “A 
the Published 
Diagnosis of 


Stomach” and 
Chronological Abstract of 
Work of Pneumoperitoneal 
Abdominal Lesions.” 


*Hour-Glass 


The book is printed upon rather thin paper 
and carries the 676 pages in an easil) 
dled volume which is excellently bound in a 
flexible back. 

There is no doubting the fact that this 
text book is the most thorough exposition of 
abdominal roentgenology in any language. 
There is sufficient new and revised 
to demand the re-purchase of this edition by 
those who have appreciated the first edition. 

E. H. SKINNER. 
MepicAL ELecrriciry, ROENTGEN Kays, 
AND Rapium, with a Practical Chapter on 
Phototherapy, by Sinclair Tousey, A.M., 
M.b., Consulting Surgeon St. Bartholo- 
mew’s Clinic, New York City. Third edi- 


1 


tion, thoroughly revised and greatly en- 
larged, containing 1337 pages, 801 prac- 
tical illustrations and 16 in colors. Price 


$10.00. W. D. Saunders Company, 
delphia, 1921. 


Phila- 


Tousey truly states in the preface that it 
is practically impossible to write a book on 
electricity which will be up to date, because 
of the many rapid changes. 

This book contains a great deal of valu- 

able information concerning electricity in the 
numerous forms which are applicable to 
medicine, devoting chapters to static and dy- 
namic electricity, electricity occurring in ani- 
mals and plants, the physiological effects of 
electricity, electro-pathology, electro-diag- 
nosis and electro-therapy. 
In addition he devotes a chapter to physi- 
cal reconstruction after war injuries, in 
which he mentions the testing of nerve in- 
juries, nerve testing at time of operation, and 
electro-treatment of nerve injuries. He then 
discusses the physiological and therapeutic 
effects of the electro magnets, electricity in 
disease of the nervous system from a diag- 
nostic and therapeutic standpoint, and at the 
end of this chapter he takes up the physio- 
logical causes of, death by electricity. The 
chapters on high frequency currents are very 
comprehensive. He devotes 546 pages, with 
numerous illustrations, to the roentgen ray, 
approaching it from the standpoint of phys- 
ics, then the localization of foreign bodies, 
roentgenography, development of roentgeno- 
grams, and fluoroscopy. He then describes | 
his technique for roentgenography of all 
portions of the body. He writes at some 
length on roentgen therapy, including his 
technique. The last forty pages are devoted 
entirely to radium—radium activity, radio- 
chemical, physiological and pathological ef- 
fects, and therapeutic uses. There is a very 
complete and extensive index. 

The book is valuable, in that it serves as 
an excellent reference book. 


W. W. BELDEN. 
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TRANSLATIONS & ABSTRACTS 


The Protection of Roentgenologic Workers. 
(London Letter of the J. Am. M. Assn., 
xxvii, No. 1.) 


The committee for the protection of roent- 
genologists, which was announced in a pre- 
vious letters (The Journal, April 23, 1921, p. 
1181), has been formed. The chairman is Sir 
Humphry Rolleston. The members are Sir 
Archibald Reid, radiologist to St. Thomas’ 
Hospital; Dr. Robert Knox, radiologist to 
King’s College Hospital and the Cancer Hos- 
pital (representing the British Association for 
the Advancement of Radiology and Physio- 
therapy) ; Dr. S- Gilbert Scott, radiologist to 
the London Hospital; Dr. Stanley Melville, 
radiologist to St. George’s and to the Bromp- 
ton Chest hospitals (representing the Electro- 
therapeutic Section of the Royal Society of 
Medicine) ; Dr. Harrison Orton, radiologist to 
St. Mary’s Hospital; Mr. Cuthbert Andrewes 
(representing the Rontgen Society) ; Prof. S. 
Russ, physicist to the Middlesex Hospital (re- 
presenting the Institute of Physics); Dr. G. 
W. C. Kaye (representing the National Physi- 
cal Laboratory), and Dr. J. C. Mottram, patho- 
logist to the Radium Institute. The committee 
held a preliminary meeting and appointed a 
sub-committee to draw up a statement, to be 
issued as a leaflet, on the means for the pro- 
tection of the workers, giving advice as to the 
position of roentgen-ray rooms, their ventila- 
tion and cubic space, and on the need for 
making and observing rules governing the 
hours of work, outdoor exercise and holidays 
of workers. The committee intends to collect 
data on the effect of irradiation with particular 
reference to protection; to carry out special 
research ; to act in a consultative and, possibly, 
advisory capacity, and to publish reports from 
time to time. 


Funk, EtmMer H. Malignant Diseases of the 
Lung. (Med. Clin. N. Am., March, 1920, 
p. 1197.) 


New growths are not frequent in the lung, 
and are often mistaken for pulmonary tuber- 
culosis. “Among 1200 patients sent into the 
wards of the chest department of the Jefferson 
Hospital with the diagnosis of advanced tuber- 
culosis, 72 or 6 per cent were incorrectly diag- 


nosed and of this number 5 were instances of 
malignant disease of the lung.” Among 551 
postmortem cases collected by Ash from differ- 
ent tubercular institutions, 61 were non-tuber- 
cular; 11 per cent of these were primary neo- 
plasms. Passler from a total of 1000 autopsies 
found 16 primary carcinoma, and 5 primary 
sarcoma of the lung; Seydel, 184 malignant 
tumors of lung and pleura from 10,829 autop- 
sies ; 16.8 per cent were primary, 83.2 per cent 
secondary. Adler, 374 cases of primary carci- 
noma, 90 were sarcoma. “Secondary carcinoma 
may arise from an initial focus in the abdomen 
or from extension of a mammary, esophageal 
or thyroid tumor. Metastatic sarcoma most 
often originates from a primary growth in one 
of the long bones.” 

As yet there is no known primary cause of 
malignant tumors. For several years trauma 
in various forms has often been observed to 
precede the malignant disease. Irritation, such 
as dust, etc., has also been thought to play a 
part, and may account for the predominance 
of the disease. 

The symptoms may be latent. However, in 
most instances, especially in the primary 
growths, there are definite signs and symptoms. 
These depend upon the size, origin, situation 
and rate of growth of the tumor. The local 
symptoms are shortness of breath, cough, pain 
and pressure effects. The general symptoms are 
progressive weakness, loss of weight, second- 
ary anemia, etc. 


Roy G. GILes 


Knox, R., London, X-Rays in the Diagnosis 
of Tumors of the Thorax. (Brit. M. J., 1920, 
li, 392-395.) 


Knox classifies tumors of the thorax as: (1) 
intrathoracic; (2) extrathoracic; (3) both 
extra- and intrathoracic. Benign and malig- 
nant conditions of the skin, soft parts and bony 
parts, capable of casting a moderately dense 
shadow on the negative, are described. Also 
those of the internal organs of the thorax, 
mediastinum, heart and pericardium. 

The exact determination of origin and site 
of tumors of the thorax will always be difficult 
and at times impossible. The majority of intra- 
thoracic tumors, however, arise frém the me- 
diastinum. Broadly speaking, an extension out- 
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ward from the mediastinum will indicate the 
presence of a tumor, excluding the benign form 
tumor, such as aneurysm, hydatid cyst. The 
cause of such shadows in the order of their fre- 
quency will be found to be tuberculosis, carci- 
noma, and sarcoma. 

Tuberculosis may give rise to very definite 
enlargement of the hilus shadows. Tubercu- 
losis of the root glands and mediastinum of 
long standing is accompanied by degenerative 
changes. 

Carcinoma, though rarely primary, is prob- 
ably the most common of the primary neo- 
plasms. It is not infrequently secondary. The 
history is important. The median shadow is 
nearly obliterated. There is frequent involve- 
ment of pleura and very little of lung left. It 
is often unilateral. 

Sarcoma may be primary or secondary. It 
usually arises in the mediastinum and fre- 
quently from the thymus gland, and the edges 
are irregular. 

Secondary sarcoma are common. They show 
large bulging shadows distorting the larger 
shadows of the structures in that region. The 
masses are larger; the density and the edges 
are more uniform than carcinoma 
nodules are not so numerous. 

Syphilis occasionally may involve the lung 
or bronchi, occurring in two forms, interstitial 
and gumma. 


and the 


Tumors arising in mediastinum are prone to 
give shadows similar to those of an aneurysm, 
endothelioma or sarcoma. The one differential 
point of value is the character of the pulsation 
observed in the tumors. Rarely aneurysm and 
tumors may occur in the same case. 


R. G. G. 


Mayo, CuHartes H. The Thyroid and its Dis- 


eases. (Surg., Gynec. & Obst., March, 1921.) 


The work of Kendall has resulted in explain- 
ing the chemical nature of the secretion of the 
thyroid. The present standardizing of the effect 
of the thyroid secretion on metabolism is 
largely due to the work of Plummer, aided by 
Boothby and Sandiford. The latter’s reports 
are based on about 18,000 metabolic tests. 
They not only confirmed that hypofunction of 
the thyroid lowers the metabolic rate and 
hyperfunction raises it, but by using Kendall’s 
pure thyroxin they have definitely ascertained 
the amount of thyroxin in the body, the amount 
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normally in the gland, the amount necessary to 
bring a hypothyroidism to normal and the 
amount used up each day by the body. 

It appears that the thyroid secretion makes 
available the energy of the cells of the body. 
This gland enables the individual to develop an 
available, active, iodinized secretion from the 
iodides of the food. 

Iodine is notably deficient in the thyroid 
gland in exopthalmic goiter and is variable in 
the gland of adenoma with hyperthyroidism. 
The ultimate cause, however, of hyperthyroid- 
ism is still elusive. It may be in the chemistry 
of infection, toxemia produced within the 
gland or at a distant focus, or a chemical stim- 
ulant. Plummer has shown that the condition 
resembling exopthalmic goiter and known as 
pseudo-Graves’ Disease, etc., is really hyper- 
thyroidism due to adenoma. 

One type of hyperthyroidism occurs in goi- 
ters of long standing, fourteen to twenty years, 
and is not accompanied by exopthalmos. The 
average age of these patients on appearance of 
hyperthyroidism is forty-three and their aver- 
age age at operation is forty-eight. In exopthal- 
mic goiter the average age is thirty-six years. 
Diagnosis can usually be made from the signs 
and symptoms and determination of the basal 
metabolic rate. The lymphocyte changes noted 
by Kocher are not reliable. Epinephrin in- 
jections recommended by Goetsch are likely to 
be misleading and may produce dangerous re- 
actions. 

The average age of patients at operation is 
between thirty-one and thirty-six, but he has 
seen a few cases between five and ten and a 
few between fifty and sixty. 

The treatment in the adolescent period of 
simple goiters that do not spontaneously dis- 
appear is iodine, thyroid secretion, or thyroid 
products. 

Operation is advised at any age in cases of 
round encapsulated adenoma causing distress. 
Partial removal of both lobes with removal of 
isthmus is performed for goiter of long stand- 
ing or one resisting treatment. 

Cancer of the thyroid is rare. The rapidly 
growing hard gland if smooth and even is prob- 
ably due to hemorrhage in the gland structure. 
A hard symmetrical small gland that is not ex- 
opthalmic is possibly tuberculous. 

Operations in the early stage of exophthal- 
mic goiter should be as safe as those in simple 
goiter, Patients with exophthalmic goiter pass 
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through exacerbations and remissions; during 
exacerbations they should be medical and sur- 
gical patients, and if necessary treated by liga- 
tion, #-rays, hot water injections, and rest. 

A patient with about plus 66 metabolic rate 
who has survived a recent exacerbation is a 
better surgical risk than one with rate of plus 
46 who is on the rising wave of exacerbation. 
With x-ray treatment remission may occur just 
as it occurs without treatment or with several 
other methods of treatment. The writer’s ex- 
perience has been failure or but temporary ben- 
efit from x-ray treatment. It is possible that 
x-ray treatment may destroy the gland and 
produce hypothyroidism. He states that it is 
difficult to regulate the dosage and that its use 
adds to the difficulties of operation. He hopes 
that radiotherapy may be developed into a safe 
and effective method of securing a cure or re- 
lief in preparation for surgery. 


Case, JAMEs T. Surgical Physiology and Path- 
ology of the Colon from the X-Ray Stand- 
point. (N. York State J. M., xxi, No. 5,) 


The paper is confined to a study of colonic 
peristalsis under normal and pathological con- 
ditions, and to the diagnostic and operative 
errors into which one may be led if unaware 
of the changing appearance of the colonic 
shadow during peristalsis. Emphasis is laid 
upon the prolonged stay of food residues 
in cecum and proximal colon, right-sided 
pain, distention and fullness suggesting appen- 
diceal involvement, due to some obstructing 
organic or functional lesion in the distal colon 
or rectum, and to the importance of studying 
the entire colon, including pelvic loop and rec- 
tum, before accepting as the explanation of 
right-sided pain such rare lesions as adhesions 
of the terminal ileum or cecum, fixation of the 
appendix, so-called Jackson’s membrane, he- 
patocolic bands, or ptosis of the transverse 
colon. 

The outline of the normal colon is variable 
and ever changing. On palpation under the 
fluoroscopic screen the mobility of all parts of 
the colon can be demonstrated. The position 
and shape of the transverse colon is especially 
variable, undergoing a turning snakelike move- 
ment and suffering considerable dislocation 
without propulsion of its contents. Surgical 
procedure which aims to fix this portion of the 


bowel is discredited as interfering with the 
normal movement. 

The prevailing movement in the proximal 
colon is antiperistaltic, tending to retain mater- 
ial in the cecum. The distal colon has as its 
characteristic activity a churning and onward 
movement. Haustral churning occurs con- 
stantly in the distal colon. The principal pro- 
pulsive movement of the colon is the spontan- 
eous large contraction activity to which the 
term “spontaneous mass movements” is ap- 
plied. The bowel outline suddenly loses its 
haustral markings and takes the shape of an 
ovoid elongated sausage-shaped mass with 
smooth edges, rounded to the ends. This mass 
at once begins to move at about twice the rate 
of a peristaltic wave in the stomach, the rate 
and distance traversed varying according to 
the case. When it comes to rest the mass re- 
sumes its haustral markings. 

During and following the opaque enema one 
frequently sees a large ring constriction pass- 
ing along the colon distalwards and sometimes 
in the antiperistaltic direction. 

These various phenomena may lead to diag- 
nostic errors: 

1. Pseudo-filling defects due to peristaltic 
activities simulating the defect produced by 
neoplasm. 

2. Proximal colon stasis, especially cecal 
stasis due to exaggerated antiperistalsis which 
may be incorrectly attributed to membrani- 
form or band adhesions involving the cecum, 
ascending colon or hepatic flexure, or the sup- 
posed prolapsus of the transverse colon. 

3. A point of arrest in the transverse 
colon just proximal to the midline which may 
be erroneously attributed to organic obstruc- 
tion. 

The evidence obtained by #-ray study con- 
stitutes only one part of the medical examina- 
tion of the patient, and should be interpreted 
in the light of the history and other physical 
and laboratory findings. 

L. R. SANTE. 


Hawes, Joun B., 2p. Broncho-Esophageal Fis- 
tula and Traction Diverticulum. (Am. J. M. 
Sc., June, 1921, clxi, No. 6, 791.) 


Broncho-esophageal fistula is a rare con- 
dition in itself but traction-diverticulum is even 
more so. Traction diverticula are situated in 
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the anterior wall of the esophagus near the bi- 


furcation of the trachea and result usually 
from the extension of inflammatory le s of 
adjacent lymph glands with adhesions sub 
sequent cicatricial contraction by which the 
wall of the esophagus is drawn out. The diag 
nosis is readily made with opaque meal and 
x-ray examination. The condition may be sus 
pected clinically but usually a fluoroscopic ex- 


amination is confirm the diag 


necessary to 1g 

nosis. One case of ordinary broncho-esopha- 

geal fistula following a long abscess one 
of true traction diverticulum are des¢ 

Case 1. Pulmonary symptoms continued for 

eleven months after pneumonia. A consolida 

tion of the right lung with abscess formation 


was demonstrated radiographically. So 
this examination the patient began coug! 
large amounts of pus which occasional 
blood-streaked. He was operated, ribs res 
and the abscess drained. One week late 
ticles of food taken by mouth were re 

and the x-ray exami 
definitely demonstrated a 


from the chest wound. 
nation 


esophageal fistula. The discharge of material 
from the wound gradually lessened | it 
healed spontaneously about two mont ater. 

Case 2. The onset of the trouble fol ed an 
attack of influenza in 1916. After several 
months’ illness the patient had a large pulmon 
ary hemorrhage. Following this she suffered 


from hemorrhages for the next three vears. 


being very nervous, prostrated and mu det 
weight. Physical examination at ime 
showed no evidence of abnormality « pt in 
the lungs. There was fairly definite evidence 
of an old tuberculosis in the right middle and 
upper lobes. An increase in peribronch ark 
ings was present especially in the region of the 
middle lol e, and near the mid portiol f the 
lung near the hilus a well-defined cavity was 
present. There was an associated interlobar 
thickening of the pleura. This diagnosis of 
tuberculosis was made in spite of the repeated 
negative sputum examinations. Someti lore 
than a year later the patient comp ed of 
small particles of food being coughed up in the 
sputum several hours after ingestion. X-ray 
examinations showed that while a large amount 
of the barium meal entered the mach 


through the esophagus, a small portion re- 


mained in a shelf-like ridge over the lower end 
of the esophagus and part of the barium went 


into the cavity in the right lung. For six months 
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following the barium meal only one slight hem- 
orrhage occurred ; this was a much longer per- 
iod than had ever elapsed before without a 
hemorrhage. 

The impressions that come from this case 
have convinced the writer that all cases of 
repeated 
are negative should be 
studied closely for other Chat foreign 
material may enter the lung with impunity and 
cause no serious damage is quite evident. 


pulmonary hemorrhage in which 
sputum examinations 


causes, 


WEIBEL. Vienna, Treatment of Cancer of the 


Uterus with the Symmetry Apparatus. 
(Wien. klin. Wehnschr., June 2, 1921.) 


This apparatus was devised by Wintz and 
Baumeister of Erlangen and has been tested 
in the II Gynecological Clinic at Vienna, Since 
the autumn of 1920 nine operable and six inop- 
erable cases of cancer of the cervix have been 
treated. Of the first series three seem to be 
complete cures, although a biopsy of the tumor 
site shows a dubious condition of the epithe- 
lium. A fourth is on the way to recovery, while 
of the other five some are refractory to treat- 
ment, and others of too recent date to be dis- 
cussed, Of the six operable cases one half are 
doing excellently. In discussion Neu-Wirth ex- 
pressed the opinion that the symmetry appa- 
ratus had been thrust too far in the foreground. 
irrespective of what apparatus is used the same 
results may be obtained if the tension, hardness 
of tube and filtration are the same in all. He 
enumerates a number of apparatus on the mar- 
ket which give equal results under the same 
conditions. A good operator will gel the desired 
leep action from any one of them. The sym- 
metry apparatus simply has a big advertising 
campaign behind it. One is not called on to ad- 
vertise some manufacturer but simply to men- 
filtration, etc. Latzko 
would invert the usual recommendation of ab- 
lominal 


tion the tension, dose, 
radical operation for advanced, and 
vaginal for beginning cancer of the cervix. By 
doing the radical operation in the beginning 
case he would expect a very low operative mor- 
tality. 

The advanced case he would treat by radia- 
tion with selected use of the amplified vaginal 
operation under local anesthesia, He endorses 
the Erlanger technique. 
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BircH-HirscHFiE.p. Lesions Produced in the 
Human Eye by Roentgen Rays. (Ztschr. f. 
Augenheilkunde, 1921, xlv, 199.) 


The question of the action of the x-ray on 
the eye is highly practical because this resource 
is beginning to be used in such affections as 
glioma of the retina and sarcoma of the chor- 
oid. Many have affirmed that intense radia- 
tion is harmless to the normal eye. The author, 
however, showed some years ago that this 
statement is too optimistic. Alterations may 
take place in the episcleral vessels, iris and ret- 
ina and endothelium of the cornea, Recently 
his early labors have been fortified by results 
seen in two new cases which are the subject of 
the present paper. In the first, a man of twenty- 
eight, who had lost an eye in childhood through 
traumatism, had recently noted diminished vis- 
ion in the remaining eye. Examination showed 
the presence of a tumor of the choriod. During 
ten days the patient received 600 Firstenau 
units with a Coolidge tube, with a 3 mm. al- 
uminum filter. Superficial opacities of the cor- 
nea and conjunctival injection resulted, which 
disappeared shortly. A second session the fol- 
lowing month was followed by photophobia, 
lacrimation and pain. The skin of the eyelids 
was inflamed, the eyelashes dropped out, and a 
multitude of punctiform opacities appeared in 
the cornea, having originated in the epithelium 
penetrating deeply into the stroma. The con- 
junctiva was much injected and the episcleral 
vessels showed alternate contraction and dila- 
tation. The iris and lens seemed normal. While 
regression was in evidence by the third week, 
some months elapsed before conditions became 
quite normal. A third session was undertaken 
after all reaction symptoms had subsided, with 
similar consequences. The tumor was arrested 
in its growth and reduced in size. In the second 
case the affected eye was sound and had been 
exposed to the rays without any protection, in 
connection with the radiation of an epitheloma 
of the upper eyelid. Five treatments were given 
during a year, each lasting forty-five minutes, 
without the production of any reactive changes 
in the eye. However, two weeks after radiation 
there were headache and fever, and after each 
consecutive session progressive intensification 
of these symptoms with corresponding diminu- 
tion of vision. The tumor disappeared but the 


bulbus oculi was left edematous, with dilated 
and tortuous vessels, and there were both 
superficial and deep turbidity of the cornea, the 
pupil dilated and the anterior chamber shallow. 
Intra-ocular tension was 40 mm., vision nil. 
The pains in the eye did not yield to miotics 
and it became necessary to enucleate. The pa- 
pilla was found to be excavated and there were 
minute hemorrhages in the retina. The condi- 
tion was pronounced to be glaucoma. Since the 
x-rays have recently been recommended for 
this affection the experience of the author ap- 
pears to show that this advice is premature 
unless perhaps vision is already lost. 


MENARD and PosteL and CONTREMOULINS. 
Dangers of Radiography to Third Persons. 
(Presse méd., May 11, 1921, xxix, 38.) 


Menard and Postel mention in their article 
the danger to which the medical men who are 
permanently in charge of x-ray laboratories 
are exposed. They are constantly exposed to 
the rays, and to protect them it is customary to 
place the tube in a capsule which absorbs the 
rays, the absorptive power of which varies 
with the potency of the ray to be used, In the 
most powerful French installation the tube is 
placed in a large capsule of special make which 
allows a filtration of only 36 millionths of the 
initial intensity. Contremoulin believes that 
x-rays may be propagated to a considerable 
distance and still preserve their heterogenous 
character. He showed on April 25th, before the 
Academy of Sciences, teleradiographs taken 
at a distance of from 40 to 80 meters with a 
Coolidge tube and with a spark length of 17 cm. 
The clear definition and marked contrast of 
these plates were surprising. Rays traversing 
this distance are readily absorbed and must in 
consequence exert a biological action. The 
author, disbelieving in the impermeability of 
partitions, placed the tube at a distance of 15 
meters from a brick and stone wall 50 cm. 
thick, behind which he placed a sensitive 
plate. Four hours later the plate was com- 
pletely fogged. If such results can be obtained 
with the softer rays used in radiography and 
of medium intensity, one should be alarmed 
at the thought of the effect of the 200,000 
volts used in deep radiography in some French 
installations. 
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